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(57) npezxJioxeH nojiHSctrapHHH cocraB c 
yjiynmeHHiiMH npoTHBoyaapHUMH cbohctbemh , 
noBinneHHOH khcjiopoahoh npomm;aeMOCTbK> h 
noBiimeHHOH cTa6Hjn>HocrBio pa3MepoB b npo- 
necce HarpeBaraa. YAaponpo^Gme MOAH(j?HKa- 
xopM pacrBopaiOT b pacmiaBjfieHHOM nojiH3<i)Hpe 
una Toro, hto6m nOJiy^IHTB sbtckthmcckhh 
cxuiaB. Ilpn MewieraoM OXJiaXAeHHH sbtckth- 
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MecKHii cruiaB, 3aMopaacHBaacB, o6pa3yer cMect 
xiacrmi; yAaponpo*moro MOAH4)HKaTopa, bhca- 
peHHMx b MaTpHuy nojiH34)Hpa. KoHTpo;rapyfl 
3aTBepfleBaHHe axoro pacruiaBa, moxho koht- 
pojmpoBaTb pa3Mep h pacnpeAejierae ocaflKOB 
H3 pacruiaBa, mto no3BOJiHer peryjmpoBaTB 
MexaHiniecKHe CBOHCTBa. OcaaKAerae moscho 
Taicace KOHTpojmpoBaTB npH roMoreHHOM mm 
rereporeHHOM 3apoAHmeo6pa30BaHHH jra6o ao- 
6aBKOH areHTa 3apoAfcHneo6pa30BaHM, jih6o 
BBeACHHeM noBepxHocTH, noAxoAflmen aas 
3apozo>nneo6pa30BaHHfl. H3o6peTeHHe o6ecne- 
xiHBaeT TaiuKe npon,ecc H3roTOBJieHaa yxa3aH- 
Horo BKtme ncgiH3<t)Hpa, H3flejraa, coj*ep:Kamero 

3TOT nOJIH3(|)Hp, H npOIjeCC npOH3BOACTBa OToro 

H3Aejmfl. KpHCTajuimecKoe nojiH3(i>HpHoe H3- 
Aejine nojie3Ho b KauecrBe KOHTeHHepa am 
n mm i mux npOAyKTOB, npnrOAHMX Wis. MHKpp- 
BOjraGBtix h o6i>pihi>ex neqeii h/hjih 3aMopo- 
^ceHHiix uranesMx npoayKTOB, oho HMeer 
yjiymieHHHe CBOHCTBa ra30Boro 6api>epa, 
yAapHOH nporaocTH h crafianbHOCTH pa3MepoB 
nocjie npeccoBaHHH b HHTepBajie ot -60 ao 

200°c. - 
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3to n3o6peTeHne othochtc3 k TepMoiuia- 

CTH^HOH KpHCTSJUIH3yCMOH y^apOnpOMHOH MO- 
OT(J)HUHpOBaHHOH X0Mn03HUIIH, HMdOHieH 

yjiy-qineHHHH ra30BHH 6aptep h oojiaAaroineii 
CTa6HjrbHMMH pa3MepaMH, MeTOAy ee nonyMe- 

HHil H npOH3BOflCTBV H3^eJIHH H3 3TOH 
KOMn03imHH. 

PaHee nojniscjpiipbi ranpoKO Hcnojib30BajiHCb 
npH npoH3BO^CTBe nnraeBMx ynaKOBOK, bkjiio- 
*ias npo3paHHMe ynaxoBOMHbie naKeTH zjisi 
Msca, KOHTeHHepti rjix 3aMopoaceHHbix nponyx- 
tob, TapejiKH, npnroflHhie jyisi o6bi*tHbix h 

MHXpOBOJIHOBblX ne^eH H Kap60HH30BaHHMe 

6yTtuiKH una. HannTKOB. OcHOBHbie ycujiHH npn 
npHMeHeHHH Taxnx ynaxoBOx 6mjih HanpaBJie- 
hh Ha cHH^ceHHe ra3onpoHHuaeMOCTH ynaxo- 
BoraoH Tapbi, Tax xax yMeHbineHHe ee 
ra3onpoHHn,aeMOCTH aojkkho npHBecra k 6anee 
^jiHTejiiHOMy cpoxy xpaHeHHH nHmeBoro npo- 
AyxTa, 6yjp> oh b 3aMopo^ceHHOM yum b 
oxjia^meHHOM coctohhhh hjth npii TeMnepaType 
oxpy;xaioineH cpeAbi. flpyrHM cpeflOToraeM 

3Ha^IHTeJIbH£IX yCHJIHH npH npOH3BOACTBe 

rrameBBix ynaxoBOMHMX MaTepnaJioB ABJiaeTca 
o6ecne^ieHHe cTa6mn>HOCTH pa3MepoB ynaxoBXH 
b Te^emie fl^irrejifcHoro npoMeacyTKa BpeMeim 
npn TeMnepaType oxpyxaiomeH cpeAbi hjih npn 
HarpeBanHH co^ep^HMoro b mhxpobojihobmx 
hjih o6bi^Hbix ne^ax. Oco6bih HHTepec b stom 
OTHomeHHH npeflCTaBJiinoT pa3pymeHHe ymiOT- 
HHioraHx MaTepnajiOB h Ae(J>opMHpoBaHHe, 
ooycjiOBjieHHHe h36mto i ihoh ycaAKOH xohtch- 
Hepa npH neperoHxe hjeh npn jno6bix apyrax 
npoueccax TepMiniecxoH CTepnjiH3ara*H. Eme 

OZtffflM 3Ha^HTCJII>HMM CpeAOTOHHeM yCHJIHH 

sBJiaeTca yaapHaa npouHOCTb ynaxoBXH npn 
HH3KHX TeMnepaTypax. IloBbinieHHaa yaapHaa 
npoMHOCTb ynaxoBKH no3BOJiaeT ee 6ojiee 
jxjmr&jibuoe, Hcnojn>30BaHHe npn hh3khx TeM- 
nepaTypax, wo flaeT 6o;ibinee MHoroo6pa3He 
Tapmix MaTepnajioB . 

Pan npeamecTByioiiEax naTeHTOB xacaioTca 
Ha3BaHHiix Bbnne momchtob, ho b 6ojn>nmHCTBe 
cBoeM no OTOejn>HOCTH. B pe3yjnyraTe, Hanpn- 
Mep, nojm3(J)HpHHe xomxio3hhhh, KOTopue 
oco6eHHO npHTonHH xaK xap6oHH30B aHHbie 
KOHTeMH e pM ajih HanHTKOB 6jiaroAapa cBoei* 

HH3XOH ra30npOHHHaeMOCTH, B 60JIbIIIHHCTBe 

cjry^aeB HenpnroAHbi sjih ncnojib30BaHHS b 
npon,eccax, KOTopHe HyacnaioTca b noBbimeH- 
hhx TeMnepaTypax, Tax xax 3th MaTepwajiH 
o6bniHO o6jiaAaK>T h36mtomhoh ycaAKOH h 
Ae4)opMauiieH npn sthx bhcokhx TeMnepaTy- 
pax. ITpuMepM 3toh npeABapHTCJibHOH AeaTe^b- 

HOCTH BKJIIOMaiOT: 

IlaTeHT CIIIA N 4560741 3aas,TaeT 
nojiH3(j?HpHyio pe3HHy, aBJiaiomyioca npoH3BOA- 

HMM C (2 . 8) -AHOJia, OKCHAHyKCyCHOH KHCJIOTH H 
Ha4)TajIHHAHKap6oHOBOH KHCJIOTbl H HMdOmyK) 
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noBbiraeHHoe no cpa b h eHHio c nojinaTHJieHTe- 
pec})TajiaTHHMH roMonojiHMepaMH conpoTHB^e- 
HHe ra3onpoHHiiaeMOCTH. 

IlaTeHT CIIIA N 3960807 3aaB;iaeT 
TenjioBoe H3ziejiHe, coAepacamee hojihm epHbiH 
areHT, npexpan;aiorn;HH TpemHHOo6pa30BaHHe h 
3aTpaBxy b KawecTBe H3Aejma, HMeionxero 
xopomyio cTa6njn>H0CTfa pa3Mepos h yAapHyio 

CTOHKOCTb. 

IlaTeHT CIIIA N 4463121 3aaB;iHeT 

TepMO(J)OpMOBaHHBie H3AejIHa H3 MaCTHUHO 

KpncTajuiH30BaHHoro noJiHSTaneHTepecfrrajiaTa 
h noAHOJie4)HH xax H3Aejma c noBbimeHHOH 
yAapHOH croHKOCTbio h CTa6njibHOCTBK) pa3Me- 
poB npH bmcokoh TeMnepaType. 

IlaTeHT CIIIA N 4572852 3aaBJiaeT 
KpHcrajuiH^ecKoe nojiH3THJieHTepe4yrajiaT/ no- 
jraojiecjpiiHOBoe H3Aejine xax H3Aejme, HMeioraee 
Bbicoxyio cra6iuiBHOCTb pa3MepoB. 

IlaTeHT CIIIA N 4618515 3aaBJiaeT 
noJiH3TKJieHTepecJ)TajiaTHyio nmpoKoropjiyio 6y- 
Tbuib, b KOTopoii o6jiacrrb ee ropjrbimxa HMeeT 
6ojiee Bbicoxyio creneHb xpHcraJum^iHOCTH, ^eM 
ocrrajibHaa uacrb 6yTbuiH, Tax ^to ropjibnnxo 
HBJiaeTca 6ojiee ctohkhm x ycaAKe bo BpeMa 
3anojrHeHHa 6yTbuin ropa^iHM npoAyxTOM. 

IlaTeHT CIIIA N 4535025 3aaBJiaeT 
o6jiaAaioinHH AByxoceBOH opaeHTanjieH Teruio- 
boh nojiH3THJieHTepe4>TajiaTHbiH MaTepnaji c 
njioTHOCTbio npn 25°C Bbnne 1,4050 t/cm xax 
HM&oin.HH yjryMmeHHbie CBOHCTBa ra30Boro 
6apbepa. 

IlaTeHT CIIIA N 4282277 3aaBJiaeT 
o6jiaAaronniH AByxoceson opHeHTai^Hen TepMO- 
no jihm epHbiH 6ecmoBHbiH Tpy6onpoBOA xax 
HMeionnra bmcoxhh npeAeji npo^mocrH Ha 
pa3pbiB npn hh3xoh TeMnepaType.^ 

IlaTeHT CIIIA N 4764403 3aaBJiaeT 
o6jiaAaiomee AByxoceBOH opneHTamieH mhoto- 

CJIOHHOe H3AejIHe C BHyTpeHHHM CJIOeM H3 

nojmsTHJieHTepecJyrajiaTa xax HMeiomee yjiy^i- 
meHHbie cBOHCTBa ra30Boro 6apbepa h TepMH- 
■qecxyio CTa6njrbHOcrb. 

IlaTeHT CIIIA N 4874647 3aaBJiaeT cocraB 
H3 nojiH3THJieHTepe4rrajiaTa h nojmxap6oHaTa 
6nc-4)eHo^a A Hcnojib30BaHHa b nojiH3<i)iip- 
hom njiacTHxe. KoMno3mnda 3aaBJiaeTca xax 
o6ecne*iHBaiomaH 6ojn>nryio MexaHH^iecxyio 

npOTOOCTb. 

IlaTeHT CIIIA N 4061706 3aaBJiaeT 
HenpepbiBHbrii npon;ecc njiaBJiemia nnst TepMO- 
c|>opMOBaHHa TepMonJiacTH^iHbix nojiHMepoB, 
npeHMyn^ecTBeHHo nojmaMHAOB. 

IlaTeHT CIIIA N 4261473 3aaB.iaeT 
KOHTeimep, CAejiaHHbiii H3 TepMonjiacrnMHOH 
pe3HHbi, opH eHTH poBaHHOH no xpaHHeH Mepe B 
oahom HanpaBJieHHH xax o6jiaAaiomHH xhoio- 
Poahoh npoHHi^aeMOCTbio mace ^eM 5x10" 
cm 3 /cm 2 cex cm Hq. 
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EEaTeHT CIIIA N 4469270 3aaB;iaeT 
KOHTeiiHep, czieJiaHHMH H3 nojiHajiKHJieHTepecJ)- 
TajiaTa co creneHbio KpHCTajuiHWHocrH, cocraB- 
jiaiomeH no MeHtmeH Mepe 20% ot b^hmkhh, 
onpesejieHHoii no H3MepeHnio iijiothocth. 

IlaTeHT CIIIA N 4996269 3asBJiaer 
TepMoruiacTHMHyio pe3HHy H3 nojiH3THJieHHa4>- 
TajiaTa h nojinscjDHpHoro sjiaeroMepa h HMeio- 
myio creneHb KpHcrajmiiMHOCTH 10 - 40% ot 

H3MepeHHOH nO IIJIOTHOCTH BejIHMHHH K3K 

o6jiaAaioniyio bbicokoh CTa6njibHOCTbio pa3Me- 

POB. 

TlaTeHT CIIIA N 4022748 3aaBJiaeT 

nOJIH3(j)Hp y^apOnpOHHMH, MOAH(J)HaHpOBaHHbrH 

Kay^jyKOBfciM sjiacrcraraM npiiB htlim conoJiH- 
MepoM h 3KcrpyAHpoBaHHBiH pacnjiaB JI eHHbIM 
npH 230 - 280°C Kax HMeiomra yjryMmeHHbie 

II pOTHB Oy A3 pHbl e CBOHCTBa. 

IlaTeHT CIIIA N 4244859 3asBJiseT 
yaaponpo^HMH nojiHSc^Hp, MOAH^JimHpoBaHHbiH 
aKpHJioBMM Kay^yKOM h nepeMemaHHHH P a c- 
njiaBjieHHMM k3k hmcioiuhh yjryMmeHHbie 
nporaBoyaapHBie CBOHCTBa. 

IlaTeHT CIIIA N 4525529 3aaBJiaeT 

nOJIHSCpHp, MOAH(i)inmpOBaHHiIH STHJieHOBbIM 

conojmMepoM h aKpmiOBMM KaywyxoM h 
njiacTHc^HixHpyeMHH pacruiaB-neHHiiM npn 
250°C > HMeionniH yjiynnieHHbie npoTHBoyaap- 

HH6 CBOHCTBa. 

IlaTeHT CIIIA N 4564658 3aaBJiseT 
nojiHsdrap, Mojnic})HUHpoBaHHMH jumeHHiiM no- 

JIH3THJICHOM HH3KOH IUIOTHOCTH H 3KCTpyAHpy - 

eMHH pacxuiaBJiCHHMM b HHrepBajie 230 - 
300° C, HMeionn™ yjiyraieHHHe npoTHBoy^ap- 

HHe C30HCTBa. 

IlaTeHT CIIIA N 4948842 3aaBJiaeT 

n0JIH3(i)Hp, MOflHt^HI^ipOBaHHUH COnOJTHMepOM 

STHJiena, npomuieHa h flneHOBoro Kay^iyxa h 
3KCTpyAHpyeMMM pacnjiaBJieHHMM npH 230° C, 
HMeromHH yjiymneHHwe npoinBoyflapHiie cboh- 

CTBa. 

IlaTeHT CIIIA N 4977217 3asBJiaeT 

nOJCH34)Hp, MOflH(J)HH ( HpOBaHHbIH COnOJIHMepOM 

3THJieHa, nponHJieHa h nojraeHOM, npHBHTbiM 

3HOKCHAHUM 3<J>HpOM, H 3KCTpyAHpy eMHH 

pacnjiaBJieHHMM b HHTepsajie 180 - 260°C kslk 
HMeiomHH yjiy*nneHHbie npoTHBoyAapHtie cboh- 

CTBa. 

naTeHT CIIIA N 5086118 3aaBJiaeT 

nO^H34)Hp, MOflH(J)HH 1 HpOBaHHBra conojiHMepoM 

3TMJieHa h 3k CTpy AHpy eMHH pacmraBJieHHHM 
KaK HMeiomMH yjiymneHHBie npoTHBoyAapHBie 

CBOHCTBa. 

06inenpnHaTbiH npoi^ecc npoH3BOACTBa no- 

JlH3(}?MpHMX KOHTeHHepOB, KOTOpblH HMCHyeTCfl 

3Aecb KaK npouecc " CTeKJio-MaTpHija", HMeeT 
no KpawHeii Mepe Ase craAHH HarpeBa, nepByio 

- BO BpeMfl npOH3BOACTBa HCXOAHOIX) nOJIH3(|)Hp- 

Horo MaxepMajia ( HanpHMep, nocraBinHKOM) h 
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BTOpyiO - BO BpeMH Cj)OpMOBaHHfl nOJIH3(j3Hpa B 

c£>opMy KOHTewHepa ( HanpHMep, npoH3BOHHTe- 
jieM). Ha nepBOH CTaAHH o6m,enpHHHToro 
npouecca hcxoahbih nojiHScfcHpHbiii MaTepnaji 
oxjiaayjaeTCH npn cjpopMOBaHHH b Ta6;ieTKH, 

pyjlOHH, JIHCTbl HJIH B APyTHC C^OpMbl, 

npnroAHHe rjir norpy3KH, xpaHemis h nocjie- 
AyiomeH nepepa6oTKH b H3AejiHa npoH3BOACT- 
BeHHoro Ha3HaMeHHia. Bo mhotox npon;eccax, 
TaKHx KaK 3tot npouecc npoH3BOACTBa aMop- 
(JjHoro nojra3THJieHTepe4>TajiaTa (A-II3T), ox- 
^a^meHHe MaTepnajia H3 paciuiaBjieHHoro 

COCT03IHH5I npOHCXOAHT C AOCTaTO^IHO 6oJH>mOH 
CKOpOCTbK) RJI51 TOTO, ^ITo6h TepMHMCCKH 

noracHTb AHHaMH^ecKyio KpHCTajuiH3amno no^- 
HMepa b 3HawHTejibHOH creneHH h t3khm 

06pa30M npOH3BeCTH HenOJIHOCTbK) KpHCTaJUIH- 

30BSHHbJH MaTepHaji. KpoMe Toro, npH Harpe- 

B3HHH HJIH OXJia^CAeHHH B HOJIHS^Hpe MOiyT 

B03HHKarb TeMnepaTypHbie rpaAHeHTbi. Hanpa- 
aceHHa b MaTepnajie, B03HHKaK>m;He 3a c^eT 
3thx TeMnepaTypHbix rpaAHeHTOB 3aTeM M 3aMO- 
paacHBaioTca" b MaTepnajie komh3thoh TeMne- 
paTypbi. IIosTOMy b AajibHeHmeM mh 6y«eM 
Ha3biBaTb TaKHe HanpMceHHa, Bbi3BaHHbie 
TeMnepaTypHbiMH rpaflHeHTaMH, TepMH^ecKH 
HHAyu.HpoBaHHbiMH HanpaaceHHflMH. 

Ha BTopoH craAHH o6inenpHH5iToro npoH3- 

BOflCTBa H3AeJIHfl H3 nojiH3cl)Hpa (Ta6jieTKH, 

jiHCTbi h T.A-) cHOBa HarpesaioTCH ao tomkh 
peKpHcrajuiH3an.HH MaTepnajia. Ilpn stoh 
TeMnepaType HanHHaerca peKpHCTajuiH3aiiHa 
MaTepnajia. YBejiH^eHHe creneHH KpHCTajuiu^- 
hocth acejiaTejibHo AJia npoAyKTa, t.k. npn 
3tom yBejoraiBaeTca TeMnepaTypa njiaBJieraa 
nojiH3<|)Hpa HacroJibKo , mto ero mo;kho ncnojib- 
30Ban> b o6biHHBix ne^ax AJia H3MeHeHHa 
CTpoeHHa. 

PeKpHcrajuiH3auHa npn noBTopHOM HarpeBe 
noJiH3(J)Hpa, cnoco6Horo KpHCTajum30BaTbca, 
MO^eT HMeTb Mecro 3a c^eT AajrbHeiiinero pocra 
cymecTByionmx KpHcrajuiOB MaTepnajia hjih 3a 
CMeT o6pa30BaHna hobmx KpHcrajuiOB, hjth 3a 
cneT o6ohx 3THX npon;eccoB. To^a pexpHCTaji- 
jiH3anjiH nora3cj3Hpa MoaceT 6bm» ^enco 
onpeAejieHa npn HarpeBaHHH c noMonn^io 
AH^epemjHajibHOH CKaHHpyiomeH KajiopHMer- 
pHH, t.k. 3T0 Ta TeMnepaTypa, npn kotopoh 
Ha^iHHaeTCs 3K 3ot epMHM ecKaa peaKEtHa pexpH- 
CTajuiH3an;HH. To^Ka peKpHcraJumaauHH uojm- 
34>HpHoro MaTepnajia, onpeACJieHHaa t3khm 
cnoco6oM, HaxoAHTca b HHTepBaJie MeacAy 
TeMnepaTypoH creKJiOBaHHa h TeMnepaTypow 
njiaBjieHHH MaTepnajia h 33bhcht ot ajihhh 
nojiHMepHOH uenn h cocraBa nojraMepa, a 
TaKace ckopocth ero Harpesa. 

B o6mcnpHHaTbix npou;eccax TepMo4)opMO- 
BaHHa nocjie HarpeBaHHa nojms^np noAAepacn- 
BaiOT npn TeMnepaType peKpHcrajuiH3anHH hjih 
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6jih3koh k hch TeMnepaType, noxa He 6y^eT 
^ocTurHyTa Tpe6yeMaa creneHb KpHcrajuiHMHO- 
cth, nocne 3xoro MaTepnaji paciuiaBJifliOT h 
6bicTpo oxjia^aaioT. B npouecce TepMOcJjopMO- 
BaHHa M CTeioio-MaTpima M bo speMH 3toh craAHH 
oxjiaacaeHHH He^cejiaTejibHbje TepMHMecKne na- 
npH^eHHH MoryT 6biTb BHeceHbi b nojiH3c£>HpHoe 
H33ejine. 

B pe3yjibTaTe npoH3B OACTBeHHoro nponecca 
"cTeKJio-MaTpnixa" npn noBTopHOM HarpeBe 
ycjioBHOro nojiHScfmpHoro H3^ejiHH ao TeMne- 
paTypbi peKpHCTajuiH3amiH MaTepnajia MaTepn- 

aJI, HenOJIHOCTbK) KpHCTajIJIH30BaHHbIH , BHOBb 

HaMHHaeT peKpHCTajiJiH3ai3;HJO. 3Ta CHTyanHH 
naeT cymecTBeHHbie nopoKH H3AejiHaM, Bbinoji- 
neHHbiM o6menpHHflTHMH MeTOAaMH, b oco6eH- 

HOCTH TeM, KOTOpbie HCnOJIb3yK>TCfl b KaMecrBe 

KOHTeMHepoB jsjisi xpaHeinia nmneBbix Hanoji- 

HHTejEeil H npOJtyKTOB, KOTOpbie AOJKKHbl 

ocTaBaTbca b CTepmibHOM coctohhhh hjih 
aojijkhbi 6biTb CHOBa HarpeTbi ao peKpHcrajuiH- 
3an;HOHHOH TeMnepaTypbi hjih 6ojiee bmcokoh 
TeMnepaTypbi. H3^3a peKpHCTajurH3aixHH koh- 
TeiiHepa npH ero nocjiejryioineM hobtophom 
narpese AonojiHHTejibHaa ycaaxa MoaceT npn- 

3eCTH He TOJIbKO K Me4>OpMHpOBaHHK> H3AeJIHfl, 

ho h x HapymeHHio repMeTH3aiXHH hjih k 
^nojmoH HenpnroAHOcrn H3AejiM b KanecTBe 
KOHTefeepa hjih 6api»epa. TaKHM o6pa30M, 
Heo6xoAHMO oTKa3a*n>CH ot 3Ha T iHTejibHoro 
™cjia npeaMeTOB, noAsepraeMiix npeAsapn- 
TejibHOH crepHJin3anHH b nojmscjDHpHbix koh- 
Teimepax, KOTopue BbrnojmeHBi corjiacHO 
oomenpHHSTbiM MeroAaM, t.k. oto hphboaht k 
snaMHTejibHOMy KOjnraecTBy otxoaob. 

M3BecrH0 TaK^e, mto noJiHMepHbie neira, 
HMeiomne aMop(J)HyK) 4>a3y, MoryT npHo6pecrH 
oaho- hjih AByxocesyro opneHTaiuno npnjioace- 

HH6M CHJTbl B OtfHOM HJIH B AByX HanpaBJieHHHX 

cooTBeTCTBeHHo k nojraMepHOMy MaTepnajiy, 

eCJIH OH HaXOflHTCH B HOJiyaCHAKOM COCTOSHHH , 

o6bnmo npH TeMnepaType Bbnne TeMnepaTypbi 
CTexjioBaHHfl nojiHMepa (T H ) . Jlns. Aocra^eHHs 
TaxoH opneHTaiiiiH nojrHMepHOH neira bo BpeMS 
oxjia^meHHH nojiHMepHoro MaTepnajia HHace ero 
TeMnepaTypbi CTeKJiosaHHs ( T a ) k HeMy 
nocTOHHHo npnJiaraioT Mexamr^ecKoe yaajrae. 
H3BecrHo, ^to TaKaa opneHTanHfl nojnnviepoB 
yMeHbmaeT ra3onpoHHnaeMOCTb MaTepnajia no 

cpa BH eHHIO C H eOpHeHTHpOBaHHbIM nOJIH3(i)H- 

poM. fljifl nojiH3THjieHTepe4)TajiaTa Taxaa 
opneHTanHH yMeHbmaeT KHCJiopoAHyio npoHH- 

UaeMOCTb OT BeJIHVHHbl — 10 cm 3 - 0,025 

mm/645 cm 2 cyTKH aTM ao 5 cm 3 - 0,025 
mm/645 cm 2 cyTKH aTM npn 0% BjiaaaiocTH. 
OAHaxo b cjiy^ae opneHTaiiHH nenn TaKHM 
MeTOAOM B03HHKaKrr MexamiHecKHe HanpsraKe- 

HHfl, KOTOpbie "3aMOpa^HBaK)TCH" npH KOMHaT- 
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hoh TeMnepaTypbi MaTepnajia. HarpeBaHne 
opHeHTHpoBaHHoro MaTepnajia ao TeMnepaTypbi, 

6jIH3KOH HJIH 60JIbmeH T fl , npHBOAHT k 
BbICB060^AeHHK) (J)H3H^eCKH HHAyUHpOBaHHblX 

Hanpa^KeHHH MaTepnajia, h b pe3yjn>TaTe 
MaTepnaji npeTepneBaer 3Ha^HTejibHbie HCKa- 
^ceHHH pa3MepoB. Taxne HCxaaceHHa MoryT 
TaKace HMeTb Mecro b TeMerae AJXHTejHiHoro 
BpeMeHH npn xoMHaTHOH TeMnepaType. TaKHM 
o6pa30M, xots KauecTBa ra30HenpoHHn;aeMoro 
6apbepa opneHTHpoBaHHbix MaTepnajiOB AejiaiOT 
hx BecbMa npHroAHbiMH b Ka^ecTBe Kap6oHH- 

30BEHHBIX KOHTCHHepOB RJ13. HaiEHTKOB, 3TH 3Ce 

caMbie MaTepnajnj a6cojiK>THo HenpHTOAHbi jxjisi 
Hen o jib 3 oBaHHH b Tex cjiy^tasx, KorAa AocrHra- 
iotch TeMnepaTypbi, 6jiH3KHe k T a MaTepnajia 
hjih Bbnne ee. Taxne opn eHTHpos aHHbi e 
MaTepnajn>i coBepmeHHo HenpHroAHbi jxjisl 
HcnojH530BaHHa npn neperoHKe, npH 3anojme- 

HHH rOpflHHM npOAyKTOM HJIH npH BblCOKOTeM- 

nepaTypHbix npoi^eccax CTepHjm3anHH. 

HanpaaceHHH nojiH34)Hpa, HHAynspyeMbie 

TepMOTeCKH H 4>H3EnieCKH, npHBOAST k oTne- 

^aTKy TeMnepaTypHOH npeAbicropHH MaTepnajia 
Ha MOJieKyjispHOM ypoBHe, kotophh o6bnmo 
Ha3biBaioT " naMSTbio" MaTepnajia. 3Ta naMHTb 
MoaceT 6biTb nojiHOCTbio yHHTiToaceHa tojh>ko 
noBTOpHbiM HarpeBaHHeM nojiH3cJ)Hpa ao TeM- 
nepaTypbi Bbnne ero TeMnepaTypbi njiaBJieHHfl 
b Te^eHHe AJiHTejibHoro BpeMeHH julsl toto, 
HTo6bi nepeBecTH MaTepnaji b nojiHOCTbio 
aMop4>Hoe, pacnjiaBJieHHoe cocrosHHe. OAHaxo 
b nporjeccax TepMO(J»opMOBaHHfl T *creKJio-MaT- 
pH^a ,, Taxne BbicoKHe TeMnepaTypbi He Hcnojn>- 
3yiOTC3. B pe3yjn>TaTe H3Aejina, H3roroBJieHHbie 
no 3TOMy cnoco6y, coxpaaaioT MHorne Hanpa- 
aceHHs, BHeceHHbie b hhx csmhm nponeccoM 
npoH3 b oactb a . 

TaKHM o6pa30M, APyrHM HeAOCTancoM 
H3A&JIHH, H3roTOBJieHHbix corjiacHO npon;eccy 
"creKJio-MaTpHn^a" aBjiaeTca to, mto npn 
noBTopHOM HarpeBe BbiflBJisiOTCH HexoTopbie 
T epMHUeCKH H MexaHiraecKH HHAynHpoBaHHbie 
HanpflvK eHHH , KOTopbie o6bihho M 3aMopoaceHbi" 
b nojTH3(i)Hpe, a sto MoaceT npHBecra K pe3KHM 
H3MeHeHHaM pa3MepoB pacruiaBjieHHoro MaTe- 
pnajia. 

"t-EeM b 6ojibmeH creneHH b h3acjihh 
OTne^iaTbiBaioTCH t epMH^ ecKH h MexaHH^ecKH 
HHAyuHpoBaHHbie HanpHaceHHa, TeM 6ojn>me 

B03MO3:H0CTb Aec|)OpMai^HH H3ACJIHH npH HX 

noBTopHOM HarpeBe. Taxace xax H3MeHeHHa 
pa3MepoB CBH3aHbi c peKpHCTajuiH3an 1 HeH , 
HCKaaceHHa, b ti3B aHHbie BbiCBo6oagieHHeM Ha- 
npaaceHHH, MoryT BH3BaTb HapymeHne repMe- 

THMHOCTH KOHTeHHepa H HOB peiKACHHfl HIBa, 

pe3yjn>TaTOM nero sBjifleTCH -noTepa crepHJib- 
hocth HaxoAflnndxca b KOHTenHepax nHmeBMx 
npoAy ktob . TaKHe HanpaaceHHa Moryr Aonoji- 
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HHTe.ibHO Bbi3BaTb He^KejiaTe^bHyio ject>opMa- 
uhk) npH neperoHKe, 3anojiHCHHH ropsmHM 
npoayKTOM h npH BbicoxoTeMnepaTypHbix 
npoiieccax cTepnjiH3auHH. CyMMapHoe H3MeHe- 
HHe pa3MepoB npn HarpcBaHHH nojiH3<i)Hpa 3a 

C^eT peKpHCTa^JIH3aUHH H BbICBo6o»meHHH 

HanpaaceHHH Ha3biBaiOT TepMH^ecxoH CTa6mib- 
HocTbio pa3MepoB nojiH3$Hpa. 3Ta xapaxTepn- 
CTHKa TepMH^ecKOH cTa6HJibHOCTn pa3MepoB 
noOTactmpa yAo6HO BbipaacaeTca b Ka^ecTBe 
npoueHTHoro H3MeHeHna ero jiHHeHHbix, iuio- 
cxhx hjih o6i>eMHbix pa3MepoB, ff^fl nOJIHSCjjHp- 

HOrO H3AejIH33 3TH H3MCHeHHfl npOHCXOAST npH 

noBbimeHHH TeMiiepaTypbi H3aejiHfl ot TeMne- 
paTypbi, 6,th3xoh x -60°C ao TeMnepaTypbi 
hh3K£ ^eM Ha^ajibHaa Towxa miaBJieHim 
H3ne-TH5i. HanpHMep, rjiz nojiHSTHJieHTepe^rra- 
jiaTa 3tot TeMnepaTypHbiii HHTepsaji cocraBJia- 
eT ot -50° C no TeMnepaTypbi ~ 200°C. 

Erae oflHHM HeAocraTKOM H3AejiHH, H3ro- 

TOBJieHHHX MeTOAOM "CTeXJIO-MaTpHIia" , SBJIS- 
eTCS TO, *ITO T.K. 3TH nOJIH3<t)HpbI COXpaHSKJT 
naMSTb H MOiyT 6bITb HenOJIHOCTbK) KpHCTajI- 
HH30BaHbI , TO HCH0JIb30BaHHe otxoaob npoH3- 
BOflCTBa 3THX H3AeJIHH He O^eHb 3Ce-iaTeJEbHO 

b npoueccax yrajrasanHn, npHMensioinHx 
HarpeBaHHe, ncrroMy *tto naMaTb Hanp^t^eHHH 
3 cy6onTHMajibHas creneHb KpHCTajum^HOCTH 
nenpeMeHHo 6yAyr npncynm nepepa6aTbiBae- 
momv MaTepnajry, na^ejiHS tskhm o6pa30M 
nepepa6aTbiBaeMbie H3Aejnui He^ejiaTejibHOH 

TepMHMeCKOH HeCTa6nJTbHOCTbIO. 

CjiejiyiomiiM He^cejiaTejibHbiM cjie actb h eM 

H3TOT0BJieHHH HOJIH34)HpHbIX H3AejIHH MeTOflOM 

"cTexjio-MaTpm^a" sBJiaerca Ta AonojiHHTejib- 
naji sHeprHH, xoTopyro HaAO pacxoflOBan> Ha 
noBTOpHbiH HarpeB nepeA npon,eccoM 4)opmobxh. 
TaKoe flonojiHHTejrbHoe HarpeBaHne h Tpe6yeT 
BpeMeHH, h 3HepreTEraecKH h esc^cJjeicTHBHo. 

H3BeCTHO, *ITO nOJIH34)HpH MOiyT 6bITb 
MOEHC^HUHpOBaHbl Ao6aBXOH KaytiyKOBbix cono- 
jiHMepoB, HMeiomnx HH3Kyio TeMnepaTypy 
CTemioBaHHH (xax sto yKa3aHO b naTeHre 
CIIIA N 4022748). BojujIuhhctbo npoTHBoyAap- 

HblX MOAHC^HKaTOpOB AC>6aBJI5nOT K nojiH34>Hpy 

h AHcneprapytoT hjisl npnaaHHa Tpe6yeMtix 

npOTHBOyaapHBIX CBOHCTB. OaXTOpbl, BJHL9X)- 

inne Ha yaapnyio npo^mocrb nojiH3(J)Hpa, 
BKjno^aioT: pa3Mepbi ^acrim, h pacnpesejiemie 
npoTHBoyaapHoro MOAHcjmxaTopa, creneHb ne- 
peMemHBaHHa h creneHb miaBJiemifl npoTHBO- 

ynapHOrO MOAHCjjlIXaTOpa, P a CTBO pHMOCTb 

npOTHBoyAapHoro MOAH(})HxaTopa b no;rH34)Hpe 
BJinaeT Ha pa3Mep h pacnpeAe^emie npeioraH- 

T3T0B npOTHBOyflapHOTO MOEH<j)HK3TOpa H3 

paciuiaBa. TpaAHUHOHHO MacnrqHo pacnjiaBJieH- 
HbiH MOAH^jHKaTop cMeuiHBaiOT c no;in34)HpoM; 
b 6o^bmHHCTBe oiyMaeB paccMaTpHBaiOTCH 
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jxHcnepCHOCTb MacTnu h pacnpeaejieHMe hx h 
npe^BapHTe/ibHoe nepeMemHBaHHe npoTHBO- 
yflapHoro MOzuicj3iiKaTopa pe3HH, a kohtpo^tk) 
oca^caeHHii H3 paciuiaBa juisl toto, mto6h 
peryjmpoBaTb pa3Mepbi ^acTHu, h pacnpeAe^ie- 
hhk) npeuHnHTaTOB npoTHBoynapHtix M0flH<j)H- 
KaTopoB yflejiaeTca b pa6oTax He3Ha^HTejibHoe 

BHHMEHHe HJIH COBCeM HHKaKOTO BHHMaHM. 

H3-3a o6biMHo 6biCTporo oxjiaacAeHHs yjjapon- 

pOHHblX MOJIH4)HIlHpOBaHHbIX DO JIHM epOB B 

o6menpHHATbix cnoco6ax peryjiiipoBaHHe ocaac- 
AeHHa pacTBopeHHbix nponiBoyAapHbix moot- 
^HKaTopoB H3 pacruiaBa Moa:HO ocymecTB^^Tb 
jiHmb b He3HaMirrejibHOH creneHH. B pe3yjn>- 
TaTe b nponuiOM H3o6peTaTejiH 6burn He b 
coctosihhh pa3pa6oTaTb npoTHBoy^apHoe mozih- 
cfcmmipoBaHHe, KOTopoe ctohjio 6m crojibKO ^ce, 
CKOJibKO ycoBepmeHCTBOBaHHs, npeAcraBJieHHbie 
Ha cTOsmHM n3o6peTeHneM. 

B CBeTe npHBeAeHHbix Bbime coo6pa^eHHH 
h ecoMH eHHO cymecTByeT Heo6xojniMocTb b 

yflapOnpOMHOM MOZmcjDHUHpOBaHHOM nOJIH3(f)H- 

pe, pa3Mepbi KOToporo cra6HJibHbi Kaic npH 
HH3KOH, Tax h npn BbicoKOH TeMnepaType, h 
KOTopbiH b to xe BpeMH o6ecneHHBaji 
yjiy^meHHe ra30HenpoHHnaeMoro 6apbepa h 
rapaHTHpoBaji 6ojrbmyio npoTHBoyAapHyio 
npo^HOCTb npn hh3khx TeMnepaTypax. Xejia- 

TeJTbHO, WT06bI 3TO 6bIJIO npHTOAHO K 

crepHJiii3auHH c noMonrbio TeMnepaTypbi, 
AaBJiemM, xhmhm ecKHM h/hjih paxcHan^oHHbiM 
MeTOAaMH. Eme 6ojiee ^ejiaTejibHO, ^to6bi 
CBoiicTBa Taxoro nojmscfcnpa 6buih cobmccthmh 
c ero Hcnojrb30BajmeM b xa^ecrBe Tapw ajia 
irameBbix npoAyKTOB, HanHTxoB h t.h. h 6bura 

6bl npHTOAHbl JV13. 06pa60TKH XaK B o6bIHHbIX, 

Tax h b MHxpoBoraoBbix ne^ax. Bmjio 6bi 
Taxace nojie3HO, ^To6bi 3to H3Aejn*e mo^cho 
6mjio 6m nepepa6oTaTb c tcm, uto6m h 

yMeHblTCHTb CTOHMOCTb npOH3BOACTBa, H ^T06bl 

npoH3BeAeHHoe H3Aejine He 3arpfl3Hiuio 6h 
oxpy^aKmryio cpezry. 

Oahoh n,ejn>K) H3o6pereHHH hbjisctcs co- 
3AaHne TepMoruiacTHMHoro nojiH3(J)Hpa, npe- 
HMymecTBeHHo nojm sthji eHTepecfrrajiaTa , 

HMeiomero Bbicoxyro yAapnyio nporaocTb. 
flpyroH uejibio H3o6peTeHna xBJiaerrca. co3AaHHe 
TepMoruiacnraHoro nojrasc^npa, HMeioiAero bh- 
coxne npoTHBoyAapHbie cBOHCTBa HapstAy c 
yjiy^meHHeM cbohctb ra30HenpoHHijaeMoro 
6apbepa h/hjih 6o;iee BHCoxyio cTa6HJibHOCTb 
pa3MepoB b nrapoxoM TeMnepaTypHOM A**ana- 
30He. Eme oahoh i^ejibio H3o6peTeHHS sBjiaeTCa 
C03AaHHe nojiH3(t)HpHoro H3Ae^Hii, HMeroniero 
yxa3aHHbie Bbime xapaxTepHcraxH h npnroA- 
Hbie Tax^e xjix ct epmin 3 anjHH c noMombio 
Teruia, xhmhm ecxHM h/hjih paAHauHOHHHM 
cnoco6oM, smnsnommecsi 6e3onacHbiMH nan 
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ynaKOBKH h xpHHCHHH nnmeBbix npoziyKTOB H 

HanHTKOB. 

Hacroainee H3o6peTeHne o6ecnewHBaeT no- 
viHScpHpM c y;iyumeHHhiMn npoTHBoyAapHMMH 

CBOHCTBaMH, HH3KOH KHCJIOpOAHOH npOHHIXae- 

Mocrbio h He3HaHHTejibHOH ycaAKOH npn 
HarpeBaHHH. IIpoTHBoyAapHbie MOAH4)HKaTopbi 
pacTsopsioT b paciuiaBjieHHOM nojiHMepe jxjisl 
nojiyqeHHii SBTeicreraecKoro cruiaBa. 3btckth- 
MecKHH cruiaB 3Toro cocraBa 3aMep3aeT npn 
MefljieHHOM oxjia^meHHH, o6pa3ya CMecb nac- 
thu nporaBoyAapHoro MOAHc^nicaTopa, BHeApeH- 

HblX B MaTpHny H3 nOJIH3Cj)Hpa. TaKHM 

o6pa30M, 3to o6pa30BaHHe npeflcraBjisieT co6oh 
HacTOHmHH komiio3ht. KoHTpojiHpyH 3aTBepAe- 
3aHHe ciuiaBa, mo^echo peryjiHpoBaTb pa3Mepbi 
h pacnpeaejieHHe np en,nnHTaTOB nporaBoyAap- 
Horo MOjE?ncJ)HKaTopa H3 pacruiasa, hto no3BO- 
jiaeT peryjiHpoBaTB MexdHEPi ecxnc CBOHCTBa 
cocraBa. OAHaxo ecjiH ;khakhh cocraB 3axajin- 

3aiOT TepMH^ieCKH, TO npOHCXOflHT He3HaTO- 

Teju>Hoe oca^meHHe, hjih ero He nponcxoAHT 
coBceM, uto jmmaeT MaTepnaji, HMeionmii 
cocra3 corjiacHO HacrosineMy H3o6peTeHHK>, 
cbohctb KOMno3HTa. P eryjinpoBaTb ocaameHne 
M02C50 Taic^ce hjih roMorcHHHM , hjih reTepo- 
reHHHM 3apoffbnneo6pa30BaHHeM, Ao6aBJisji 
areHT 3apoflHrmeo6pa30BaHHa hjih bhocji noBep- 
xhocti>, noAxoAsrayio njix o6pa30BaHHjj 3apo- 

(PopMyionzHHCfl TepMonjiacrH^mbiH yAapon- 
po^imra m oj^h 4?ini,npoBaHHMH nojiHMep AaHHoro 
n3o6peTeHHH HMeeT BHyTpeHmoio bs3koctb ot 
~ 0,65 txji/v ao = 1,3 hto AaeT ra30BbiH 

6apbep s xapaKTepH3yeMMH khcjiopoahoh npo- 
HHuaeMOCTBio ot — 0,2 ao ~ 4,9 cm 3 - 0,025 
mm/645 cm 2 - 24 ^ac - aTM npn 23°C h npn 

OTHOCHT eJIBHOH BJia^KHOCTH CHapyaCH H BHyTpH, 
paBHOH 60% H 100% COOTBCTCTBCHHO, 3WT3JTb~ 

EM ero peKpHCTajuiH3anHH npn HarpeBaHHH 
OT BejIHMHTThT ~ 0 ao ~ -4,0 xaji/r corjiacHO 
onpeAejieHHHM npn HarpeBaHHH, CAejiaHHHM 
MeTOAOM AH(J)(t)epeHHHajrbHOH cxaHHpyiomeH 
KajiopHMeTpHH , a TaiCKe jrHHeHHyio ycaAKy ot 
~ 0% ao «* 6% npn HarpeBaHHH ot ~ -60°C 
AO - 200°C. 

H3o6peTeHHe o6ecne*oiBaeT Taicace yAapon- 

POMHMH MOAHCj)HI^HpOBaHHHH nOJIHajIKHJieHTe- 

petJrrajiaT, Taxon, HanpnMep, KaK 
nojiH3THjieHTepe<J)TajiaT. 3tot cocraB coAepxorr: 

A) ot ~ 70 flo ~ 99 BecoBHX % 
nojiHajiKHJieHTepe$Ta7iaTa, kotopmh BHraojiHaeT 
cJjyHKiiHio nojiHMepHOH ochobh; 

B) ot ~ 1 ao ~ 30 BecoBbix % 
npoTHBoyAapHoro MOAH<J>HKaTopa, coAepacamero 
C (1 . 6) ajiKHJieH- C (1 . 6) axpHjiaTHMH conojraMep, 

T3KOH KaK STHJieHMeTHJiaKpHJiaT, 3THJl6yTHJiaK- 
pHJiaT, 3THJieH3THJiaKpHJiaT, h/hJIH 3THJieHBH- 



HHJiaueTaT, 3TnneH-MajienHOBaH KHcnoTa, no- 
jiHnponHjieH, H3onponHJieH, nara6yTaAHeH, h 

n-MeTHJICTHpOJI, KOTOpHH CJiy^CHT A'TH yBe^iH- 
MeHHfl XOJIOAOBOH yA.apHOH npOHHOCTH nOJIH- 

STHjieHa; h 

C) ot — 0 ao — 29 BecoBux % areHTa, 
o6ecne^HBaioniero B3aHMHyio CMeniHBaeMocTb, 
kotopmh npHM eHaiOT AJifl yjiy^meHHfl noBepx- 
hocthmx cbohctb nojiHajiKHJieHTepe4>TajiaTa h 
npoTHBoyAapHoro MOAH4)HKaTopa, o6ecne*oiBa- 
romero nojryqeHHe yAaponporaoro moahc^hhh- 
poBaHHoro nojiH3<J)Hpa, HMeiomero 

KHCJIOpOAHVK) npoHHn,aeMocn> ot ~ 0,2 ao « 
4,9 cm 3 - 0,025 mm/ 645 cm 2 - 24 Maca - aTM 
npn 23° C h OTHocHTejibHyro BJiaacHocTb 

CHapy^CH H BHyTpH 60% H 100% COOTBeTCT- 

BeHHo h He o6jiaAaiomero ocesoH opneHTanHeH. 

KpoMe Toro, H3o6peTenHe AaeT npoMbim- 
jieHHoe c|)opMOBaHHoe H3Aejine, coAepacaiqee 
BbimeynoM5tHyTMH yAaponporabiH moahc|)hhh- 

pOB aHHBIH nOJIH3(J)HpHbIH COCTaB. 

KpoMe Toro, H3o6pereHHe o6ecne^HBaeT 
nponecc npoH3BOACTsa HMeiomero cra6HJibHbie 
pa3MepH, ynaponpo^Horo MOAH(J)HHHpoBaHHoro 

HOJIH3(t)Hpa H (|)OpMOBaHHOrO H3AeJIHiI H3 

yAaponpoMHoro MOAH(|>HHHpoBaHHoro hojihscJjh- 
pa c yjiyMmeHHOH npoTHB oyAapHOH npoHHOCTbio 
npn HH3KOH TeMiiepaType h yjrpim chhbimh 
CBOHCTBaMH ra30HenpoHHn,aeMoro 6apbepa, co- 
crosmero H3 cneAyiomnx craAHH: 

a) HarpeBaHHe cocraBa, coAepacamero 
cnoco6HMH KpHCTajura30BaTbCH nojm3cJ)Hp H 
npoTHBoyAapHMH MOAH4)HKaTop, ao TeMnepaTy- 
pu Bbnne MeM TO^oca miaBji eHHs nojiH3(t)Hpa b 
Te^ieHHe BpeMeHH, AOcraTo^Horo rjix Toro, 

MT06bI AOBeCTH yKa3aHHLIH nOJIHStflHp B 

3Ha^oiTejrbHOH creneHH ao aMOpcJmoro pacmiaB- 
jieHHoro cocrrosHHa; 

b) noAAepacaHHe cocrasa, Harperoro corjiac- 
HO rryHKTy a) npn TeMnepaType BBnne ^eM 
yKa3aHHaa To^nca miaBjieHHij b TeweHne 
BpeMeHH, AocraToraoro am toto, *ito6h b 
3Ha^HTejrbHOH creneHH jiHKBHAHposaTB onieMa- 
tok npeAinecTByioinHx HanparaceHHH na MOJie- 
Ky jiapH om ypoBHe h ao Tex nop, noxa 

yKa3aHHbIH npOTHBOyAapHHH MOAH(})HXaTOp He 

pacTBopHTca b y xa3 aHHOM nojiH34)Hpe; 

c) pery^poBaHHe oxjia jkachh eM cocraBa 
corjiacHO iryHKTy b) npn ckopocth ot * 1°C 
AO « 89°C b MKHyry, noxa He o6pa3yeTca 
np ei^HiiHTaT n poTHBoyAa pHoro MOAH4)HKaTopa, 
pa3Mepw MacTHn KOToporo cocraBJiflioT ot ~ 
0,1 ao ~ 10 mhkpoh b AnaMeTpe; h 

d) n poAOJDKeHHe peryjinpoBaHH^ oxjiaame- 
HHfl cocraBa 3a cMeT ero KOHTaKTa c 
noBepxHocrbio, Koropas cnoco6Ha nepeAasaTb 
$opMy, npn 3tou yxasaHHaa KOHTaKraaa 
noBepxHocrb HaxoAHTCfl npn TeMnepaType, 
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KOTopaa no KpaHHen Mepe HBJiseTCH hh^hch 
rpaHHueH TeMnepaTypbi xpHCTajuiH3auHH. Ox- 
,ia^KneHne ocymecTB/unoT H3 paciuiaBa yxa3aH- 
Horo noJiH3c})Hpa b TeneHHe BpeMeHH ot — 1 
ceK no ~ 5 mhh fljiH nojryneHHsi yaaponpo*iHoro 

MOJIHCpHUHpOBaHHOrO n0JIH3(j3Hpa , npH 3TOM 
yKa3aHHBIH yaapOnpOMHHH MOAHCfclHrtfipOBaHHblH 

nojiHScjHip HMeeT KHOiopoAHyio npoHHixaeMOCTB 
ot ~ 0,2 ao 5=5 4,9 cm 3 - 0,025 mm/645 cm" 
- 24 *iaca - aTM npn 23 °C h OTHOCHTejibHyio 
BJia^HocTb BHyTpH h aaapyacH 60% h 100% 

COOTB 6TCTB 6HHO , H TeiLJIOTa K pH CTaJIJIII 3 3. H.HH 
KOTOporO, H3MepeHHaH MCTOSOM AH(J)4)epeHiiiH- 

ajiBHoii cxaHHpyiomeH xajiopHMeTpHH, npn 
ckopocth HarpeBa ~25°C/mhh cocraBJisieT ot 
~ 0 50 ~ -4,0 xaji/r. 

Onr. 1-11 npeAcraBJisioT TepMorpaMMti, 
nojiyMeHHbie AH4)(J)epeHiH*ajibHOH cxaHHpyio- 

UteH KaJIOpHMeTpHeH nOJIH3(f>HpHbIX COCTaBOB, 

BbinojiHeHHbix coBpeMeHHMM mctoaom "pac- 
njiaB-MaTpHaa" h Hcnojib3yeMbiM paHee Mero- 
aom "cTexjio-MaTpima" corjiacHO onHcamno b 
npHMepax; 4>Hr. 12 - 15 npeACTaBJinioT 
rpact)ireecKHe H3o6paaceHne nporaBoysapHBix 
cbohctb VKa3aHHoro b H3o6peTeHHH cocraBa 
nDH KOMHaTHOH TeMnepaType, a TaK^ce npn 
-20° C h npn -40°C. 

IlOJIJISCpHpaMH, CnOCo6HHMH KpHCTaJUIH30- 

BaTbca, 3fleci> Ha3biBaK»T Taxne no7in3(J)npHBie 
CMecH roMO- reTeponojiHMepa, b kotopbix no 
MeHbineH Mepe 10% KOHeMHoro MaTepHajia 
cnoco6HO cymecTBOBaTb npn KOMHaraoH tcm- 
neparype 3 KpHcrajiAHMecieoM coctohhhh. 

ITpHMepbi TaKHX cnoco6Hbix KpncTajum30- 
BaTbca nojiH3(J)HpHbix roMonojiHMepoB BKJiioMa- 
iot ajiKnjieHTepe<£)TajiaTHbie h HactrrajiaTHbie 
roMonojiHMepbi, TaKHe kek nojiHSTHJieHTepeci)- 
TajiaT (TI3T), nojiHnponHJieHTepe4)TajiaT, hoji- 
H6yTHJieHTepe4>TajiaT (I1BT) , 

nojiHMenuineHTeHTepecJrrajiaT, nojimjHKjioreK- 
ceHAHMeTHJieHctyrajiaT, nojiHSTHJieHHacJyrajiaT 
(II3H) , nojiHnponnjieHHatJyrajiaH , nojni6yTH- 
jiemiactrrajiaH, a raicKe nojinuHKJiOTepe4?Tajie- 
Baa KHCjioTa (imTK), uHKJioreKcaimHMeTaHOJi 

(I^rflM). H3BeCTHO, HTO MOAH(J)Hi;HpOBaHHbie 

nojin3(J)npbi, oco6eHHO noOT3(J)Hpbi, Mozm4>Hmi- 
poBaHHbie rjiHxojieM (HanpHMep, TI3T, I1BT, 
II3H h rHJ,TK) cnoco6HH KpHcrajuiH30BaTbcs. 
Bojiee Toro, HexoTopbie conojiHMepbi Bhiraeyno- 
MSHyTbix coeAHHeHHii TaK^ce npeAcraBJiaiOT 

nOJlH3(J)HpbI, CnOCo6Hbie KpHCTaJUIH30BaTbCfl, 

Tax^ce xax h cmcch roMonojiHMepoB, cm ecu 
conojiMMepoB h cm ecu reTeponojiHMepoB. 

IIojiaraioT, mto npo^yxT flaHHoro H3o6pe- 
TeHHH nojiyqaeT Tpe6yeMtie nporaBoy^apHHe 
CBOHCTBa 3a CMeT peryjiHpoBaHHH ocaacAeHHtf 
npoTHBoyAapHoro MOAH(f)HKaTopa. Stoto mo:kfo 
AOCTHrHyTb npn KOM6HHaii;Hn HecxojibKKX 
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4>aK*ropoB, BKjiK>Haa npHMeHeHHe KOHTpo;iHpy- 
eMoro oxjia;iqieHHH, areHTOB 3apoAbirneo6pa30- 
BaHHH h npaBHJibHoro Bbi6opa npoTHBoyAapHoro 
MOAncJ)HKaTopa jxjisl aaHHoro nojiHMepa. KpoMe 
Toro, npoayxT h 3 06 p eT eHH A xapaKTepH3yeTCst 

OZIHOpOAHOCTbKD pe3HHH, HH3KOH ra30BOH npo- 

HHn,aeMocTbio , cTa6iuibH0CTbK) pa3MepoB h 
6o^biueH CTeneHbio kohtpojih 3a oca;KAeHneM 
npoTHBoyAapHbix MOzinc|)HKaTOpOB npa noBbi- 
meHHbix TeMnepaTypax 6jiaroAapH Hcnojib30Ba- 

HHK) HOBOTO CnOCoGa H3rOTOBJieHHfl, KOTOpblH 

3Aecb Ha3biBaeTCH npou,eccoM "pacnjias-MaTpH- 

He orpaHHMHBaacb TeopneH, craTaiOT, wto 
3th npeBocxoflHbie xaMecTBa oahopoahocth, 

HH3KOH ra30BOH npOHHII,aeMOCTH H CTa6HJIbHO- 
CTH pa3MepOB CBfl3aHH C TeM, MTO HCXOflHbIM 

nojiHMepHbiH MaTepnaji HaxoaHTca b nojiHQCTbio 
hjih b 3HaMHTe^bHoii CTeneHH. aMop(J)HOM 
pacmiaBJieHHOM coctoshhh, h noaTOMy ecjin h 
o6;iaaaeT, to jihihb He3HaHHTejibHOH M na- 
MHTbio". ' f 3Ha^nTejibHa5i creneHb aMopctmocTn" 
03Ha^aeT, wo kojimmcctbo no^H3(J>Hpa, He 
pacnjiasjieHHoro ao nojraocrbio aMop4)Horo 

COCTOSHHH, He CTOJIb BCJIHKO, W06H HOJiyiOITb 

MaTepna-n, ra30Baa npOHHuaeMocrb, crra6vuih- 
hoctb pa3MepoB h 3HTajibnHa peKpHCTajuiH3a- 
Uhh KOToporo (corjiacHO onpeAejieHHJiM 
AH(J)(t)epeHHHajibHoii acamipyiomeH xajiopHMeT- 
Phh) Bbime, MeM y npeAMeTa n3o6peTeHnsi. 
TaKHM o6pa30M, npeACTaBjiaeTca, mto Majrbie 
KOJiiriiecTBa (nanpHMep, MeHee 1 BecoBoro %) 
HepacnjiaBJieHHoro MaTepnajia He 6yAyr oxa- 
3biBaTB cymecTBeHHoro Bimsimia. Ha npoHHua- 
eMOCTb h xapaxTepHCTHKH peKpHCTajurHaaindH 
yAaponpoMHoro MOAHC^HnnpoBaHHoro nojin3(J)H- 
pa hjih npoAyKTa, npoH3BeAeHHoro corjiacHO 
AaHHOMy H3o6pereHHio. 

B AonoJiHeHHH k Hcnojib30Bamno hojih- 
scJjhphoh ocHOBH b aMop(J>HOM paciuiaB/ieHHOM 

COCTOSHHH B 3aaBJL3eM0M npOIlieCCe HCnOJIb3yK)T 

KOHTpojinpyeMyio craAHio oxjiaxAemis. Koht- 
pojinpyeMoe oxjiaacAeHHe pacruiaBjieHHoro Ma- 
TepHajia npn H3roTOBJieHHH npoAyKTa 
H3o6peTeHHfl AaeT no MeHbrneii Mepe 3 
npeHMymecTBa. Bo-nepBbix, npoAyxT H3o6peTe- 
HH5 coAepacHT BbicoKocoBepmeHHbie KpHcrajiJibi, 
HMeiomHe creneHb KpHcrajuiHWHocTH Taxyio ^ce 
hjih 6jiH3Kyio k toh, KOTopyio MaTepnaji 
ntiTaeTCH aocthmb b yoiOBHjix, HaH6ojiee 
6jiaronpHHTHBix hji& o6pa30BaHHii KpHcrajuioB. 
B cjiy^ae BbicoKOCOBepmeHHbix xpHCTajuiOB sto 
03HawaeT, mto KpHcrajuibi MaTepwajia hmciot 
6ojibmHe pa3Mepbi, hx 4>opMa b 6ojibmeH 
creneHH 6jiH3xa k ccjDepH^ecKOH h ^to ohh b 
6ojibineH creneHH cjiy^aiiHO pacnpeAejieHbi b 
MaTepnajie, hcm sto MoacHO 6hjio npeacAe 
AocrH^b npH o6menpHHiiThix npoueccax npoH3- 
BOACTBa. IIojiaraioT, mto sth BbicoxocoBepineH- 
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Hbie KDHCTa-ruiM cjiy^caT ajiH 3aflep^cxH ra30Boro 
noTOKa CKB03fa MaTepnaji. Ctojib Bbicoicaa 
CTeneHb pocTa KpncrajuiOB HCKjuonaeT TaicKe 

HeOOXOAHMOCTb B OCCBOH OpHCHTaUHH nOJIHMe- 

pa, Hcno^b3yeMoro b Ka^ecrBe ra30Boro 
6aptepa. B pe3yjibTaTe npoAyKT H3o6peTeHHa 
He HMeeT Tex MexaHHHecKHx Hanpa^eHHH, 

KOTOpbie TpaZ^m^HOHHO CBH3aHfeI C nOJIH34)HpOM, 

HMeiomHM HH3Kyio ra30Byio npoHHixaeMOCTb. 

Btodbim npeHMymecTBOM H3o6peTeHHa aB- 
jiaeTca to, ^to KOHTpojrapyeMoe oxjia^eraie 
b nponecce "pacruiaB-MaTpHua", onncaHHOM 
3Aecb, cnoco6crByeT npoH3BOACTBy yaaponpoM- 
Horo MOOT<J>nmipoBaHHoro nojiH3ct)Hpa hjih 
a3ue^Tna M3 Hero, b KOToptix TeMnepaTypHbie 
rpa^HeHTbi CBejjeHbi k MHHHMy My . B pe3yjibTaTe 
nponyKT H3o6pereHHa HMeeT taKace b MeHbrnew 
CTeneHH "naMjiTb o TepMH^ecKHx Hanpa;«:eHH- 
ax, MeM MHorae H3 Aocryimbix npeame 
npoayKTOB. HH3icaa creneHb Hanpa;KeHHH h 
BbicoKocoBepineHHbie KpHcrajuibi asktt b pe- 
3yjibTaTe npojryKT c yjiy^oneHHOH CTa6njibHo- 
ctbk) pa3MepoB npn noBMmeHHbix 
TeMnepaTypax h npoAyKT, KcrroptiH b to 
speMa o6ecneTOBaeT sc^eKTHBHbiH ra30BbiH 
6apbep. 

TpeTbHM npeHMymecTBOM H3o6peTeHna hb- 
jiaerca to, hto KOHTpojrapyeMoe oxjiaacAeHHe 
b onpicaHHOM 3flecb nponecce "pacnjiaB-MaTpH- 
na" cnoco6crByeT npoH3BOACTsy yaaponpoMHoro 
MouHc^nuHpoBaHHoro nojiHscfrnpa, B KOTOpOM 
oca^caeHHe yaaponporaoro MOAHcJmKaTopa pe- 
ryjinpyercs. B pe3yjn>TaTe aroro npoayxT 
n3o6peTeHJL2 HMeeT, KpoMe toto, yjryMmeHHyio 
yaapHyio npo^mocrrb npn noHH2K chhhx TeMne- 
paTypax, npa KOTopbix nojm34)Hpbi hmciot 
TeHaeHi^Hio BbmoJiHOTb m examiM ecKH e (J)yHK- 
ujm b xpynKOM peacHMe; npoAyKT npn stom 
coxpamieT cbok> Bbicoicyio ra30Byio npommae- 

MOCTb H CBOHCTBO CTa6HJTbHOCTH pa3MepOB. 

fljia 3aBepmeHHa 6anee nojraoro noHHMa- 
hhh H3o6peTeHHfl cjryacHT xpaTKoe o6cy3caeHHe 
Teop eTHH e ckhx acneKTOB KOHTpojrapyeMoro 
ocaaeaeHHH yAaponpo*mbix MOAH(J)HKaTopOB h 
o6pa30BaHHa nojiHScfriipHbix KpHcrajuioB, koto- 
pbie, Kax nojiaraiOT, o&bacHHiOT yHHKajibHocTb 
npo^yKTa h peryjinpyeMbie npon,eccbi oxjia^c- 
Aenna corjiacHo n3o6peTeHHK>. He noapa3yMe- 
Baerca TeM He MeHee, wo n3o6peTeHHe 
orpamiM eHO sthm TeopenrqecKHM o&bacHeHHeM. 

IIojiaraioT, mto npn oca^fleHHH yaaponpow- 

HblX MOAH^HKaTOpOB, KOTOpbie paCTBOpflK)T B 

nojiH3(J)Hpe, o6pa3yeTca 3BTeKTiry e&cHH cimaB. 

KaK 3TO HCnOJIb30BaHO 3AeCb, 3BTeKTH^eCKMH 

ciuiaB npeacTaBjiaeT co6oh jkhakoctb onpeae- 
jieHHoro cocraBa, Koropaa npH 3aMep3aHHH 
o6pa3yeT CMecb Asyx pa3HKtx no CBoen ochobc 
TBepAbix Teji hjih (J)a3. OjmopoaHaii acnaKocrb 
aaHHoro cocTaBa npa . MezyieHHOM oxvia^meHHH 
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3aMep3aeT, o6pa3yH CMecb MacTnu, oziHoro 
coeflHHeHHa, BHezipenHbix b MaTpHu,y apyroro. 
C/[eAOBaTejibHO, 3to aBjiaeTca npoueccoM 
o6pa30BaHMH HacToamero KOMno3HTa. KoHTpo- 
jrapyH 3aTBepaeBaHHe pacmiaBa, mo^ho koht- 
pojinpoBaTb pa3Mepti h pacnpeaejieHHe 
npeumiHTaTOB yaaponpoTOoro Moan^mcaTopa 
H3 pacnjiaBa, hto no3BOJiseT ocymecrBJiHTb 

KOHTpOJIB 3a MexaHHMeCKHMH CBOHCTBaMH. Ecjih 

^ce ozmaKO ^cH/iKafl KOMno3Hn^a aBJiseTca 

TepMHHeCKH 3aKaJieHHOH, TO HMeeT Mecro 

He3Ha™TejibHoe ocaacaeHne hjlh oca^aeHHe 
OTcy tctb y eT cobccm; 3to no-BHAHMOMy, rainaeT 
MaTepnaji KOMno3HTHbix B03zieMCTBKH oca^aa- 
eMoro coeAHHeHHa. Oca^meHHe mo^ho TaKSKe 
KOHTpojiHpOBaTb jih6o roMoreHHbiM hjih reTe- 
poreHHMM 3apoAbimeo6pa30BaHHeM npn Ao6aB- 
jieHHH areHTa 3apoAbnneo6pa30BaHna, jih6o 
BHecemeM dob epxHocTH , noAxoasmeH JWs. 
3apoABnneo6pa30BaHHH. 

KpHCTajum3yeMbie nojiHMepbi npn KOMHaT- 
hoh TeMnepaType o6bnmo cymecrByiOT xaK 
aMop(J)Haa, xpHcrajuraMecKaa h norpaHHMHaa 
<J)a3bi. IIojiHMepHbie i^enn aMop4>HOH <J)a3bi 
o6bnmo He HMeKrr bmcokoh CTeneHH ynopaflo- 
MeHHocTH OTHOCHTejrbHO Apyr Apyra. IlojEHMep- 
Hbie n,enn KpHcrajunrqecKOH cj3a3bi 
xapaKTepH3yiOTCfl bmcokoh creneHbio ynopaAO- 
MeHHOCTH, a b (Jia3e, sBJiHiomeHCH norpamiraoH 

MCTKJiy KpHCTajUIH^ieCKOH H aMOp^HOH (£ a3aMH > 

nojiHMepHbie i^enn hmciot npoMeacyro^Hyio 
creneHb ynopHAOMeHHOcm no cpaBHeHmo c 
AsyMa 3THMH 4)a3aMH. npou,eHTHoe coAepaca- 
Hue KpHCTajum3yeMoro nojraMepHoro MaTepna- 
jia, npHcyTCTByioiaero b xaacAoii H3 yxa3aHHMx 
Bbime Tpex 4)a3, 3aBHCHT ot TepMirqecxoH 
npeAMCTopHH MaTepnajia, 

TIpH AOcraTOMHO bbicokoh TeMnepaType 
(Ha3bnsaeMOH b AajibH enm eM "TeMnepaTypon 
njiaBJieHHa") hjih Bbnne Hee h nocjie jumrejih- 
Horo BpeMeHH nojiH3(f)Hp, HMeBmHH TepMH^e- 
CKyio npeAbiCTOpHK) , MoaceT Aocm^b nojmocTbio 
aMopct>Horo Hjm b 3Ha^HTejn>H0H creneHH 
aMop4>Horo, pacruiaBJieHHoro coctohhhh. TeM- 
nepaTypa njiaBJieHHa nojmsc^Hpa, Han6ojiee 
to^iho onpeAejiaeMaa mctoaom AH(t4)epeHHHajib- 
hoh CKasapyioEAeH KajiopHMeTpna (flCK) - 3Ta 
Ta TeMnepaiypa, npn xoropoH AOCTHraeTca 
SHAOTepMH^iecKoe njiaBJiemie nojiH34)Hpa. Ha- 
npHMep, jijiss. nojiH3THjieHTepe4>TajiaTa, 3Ta 
TeMnepaTypa « 250°C. IlojiH34>Hpbi, KOTOpbie 
He 6buiH npeABapHTejn>HO oxjiasKAeHH HHace 
TeMnepaTypbi njiaBjieHHa h He HMeiomHe TaKHM 
o6pa30M 3ane^aTJieHHOH b hhx TepMH^ecxoH 

HJIH MexaHHMeCKOH HCTOpHH, TOJKt HaxoAflTca 
B aMOp(J)HOM COCTOaHKH. 

06htoo, Tax KaK TeMnepaTypa aMop(J)Hbix 
KpHCTajuiH3yeMbix nojiH3(|)HpoB noHH^aerca, 
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sepxHaa TeMnepaTypnaa rpaHHiia Ha^ajia 
KDHCTajuiH3aixHH H3 pacnjiaBa AocTHraeTcs 
Torrta, xorna nojiHMepHbie nenH HawiraaiOT 
ynop5iflOMeHHe h HaMHHaeTca KpHCTajuiH3aiiHJi 
MaTepnajia. TepMHH "BepxHas TeMnepaTypHaa 
rpaHHiia Ha^iajia KpHCTajuiH3an,HH H3 pacnjiaBa" 
3aecb iicnojib3yeTC£ KaK Ta TeMnepaTypa, npn 

KOTOpOH B OXJia^AaeMOM KpHCTaJLJIH3yeMOM 

nojiHMepHOM paciuiaBe HaMHHaeTca peaKiiHH 

3K30TepMHHeCK0H AHHaMHMeCKOH KpHCTaJIJIH3a- 

uhh npn aTMoccjpepnoM ziaBJieHHH, onpeAejiae- 
uasi no Ha^ajiy peaKiiHH 3K30TepMHHeacoH 
aHHaMH^ecKoii KpHCTajuiHsarnm h H3MepaeMaH 
hdh oxjia^AeHHH flCK. Rjia. pacmiaBJieHHoro 
II3T sepxHAH rpaHHiia Ha^ajia KpHcrajuiH3a- 

UHH HaXOAHTCSE B HHTepBajie OT ~ 170°C AO 

— 210°C npn CKopocra oxjia^cfleHHa 20°C/mhh. 
Hcztojib3yeMi>ie 3#ecb TepMHHbi "peaKiiHJi ah- 
HaMHMecKofi KpHCTajumsaaHH" H "zniHaMHMe- 
cxas KpHCTaJx?IH3a^Il3 ,, Hcnojib3yiOTCfl rjiz 
ooo3HaMeHHH BbimeynoMHHyTOH KpHCTajuiH3a- 
iihh nojiH3cjpHpa npH era oxjia;KAeHHH ot 
TeMnepaTypbi iuiaBJieHHJi hjih TeMnepaTypbi 
Bbime ee ao komh3thoh TeMnepaTypbi. 

IIo Mepe Toro, KaK cnoco6HbiH KpHcrajurH- 
soBaTbCH nojiHMep npoAOJiacaeT oxjia^maTbcs, 
MOCTHraeTcs HHXHfla rpaHHiia TeMnepaTypbi 
:<pHCTajuiH3aii,HH H3 pacruiaBa, npn kotopoh 
npeKparaaeTCH AHHaMiniecKaH KpHcrajiJiH3airH5i 
H3 pacruiaBa. TepMHHOM "hh^chhh rpaHHiia 
TeMnepaTypbi KpHCTajum3aii;HH H3 pacruiaBa" 
HastiBaiOT TeMneparypy, npn kotopoh npexpa- 
inaeTCs 3K30TepMHMecKas peaKHHa flHHaMH^e- 
cxch KpHCTajuiH3artmi corjiacHo onpe^eJieHHAM 
npn oxjia:KneHHH c noMombio AH(J)(J)epeHiiHajib- 
hoh cxamipyiomeH KajiopHMeTpHH. £[,jih II3T 
3Ta HH5KH5L5I rpaHHua TeMnepaTypbi KpHcraji- 
jiH3auHH cocraBjiaeT ot 180°C ao 150°C npn 
cxopocTH oxjiaayieHHa ~ 20°C/mhh. TaKHM 
o6pa30M, TeMnepaTypHoe "okho", b kotopom 
nojiHMep, oxjia^weHHbiH ot TeMnepaTypbi 
miaBJieHns, cnoco6eH KpncTajuiH30BaTbCH , Ha- 
xonHTca b TeMnepaTypHOM Anana30He ot 
BepxHeii tohkh Ha^ajia KpHcrajuiHsanjiH H3 
pacimaBa (BepxHsa TeMnepaTypHast rpaHHua) 
ao HHXHeH rpaHKiibi TeMnepaTypbi KpHcrajuiH- 
3amm (HHacHjwi TeMnepaTypHaa rpaHHiia). 

B TeMnepaTypHOM Anana30He MeatAy Bep- 
xHeM tomkoh Ha^iajia KpHCTajuiH3aiiHH H3 
pacnjiaBa h hhskhch rpaHHiiea TeMnepaTypbi 
KpHCTajuiM3aiiHH H3 pacruiaBa cymecTByeT 
Tax a a TeMnepaTypa, npn kotopoh CKopocrb 
KpHCTajuiM3aiiHH nojiHMepa MaxcHMajibHa. 
3Aecb 3Ta TeMnepaTypa Ha3biBaeTCii "TeMnepa- 

TVpOH n M KOBOH CKOpOCTH K pHCTaJIJIH3 aiJHH H3 

pacruiaBa", MHorAa 3Ty TeMnepaTypy Ha3"ciBaioT 

MaKCHMajlbHOH CKOpOCTblO KpHCTaJUIH3aiIHH. 

TeMnepaTypa itmkoboh ckopocth KpHCTajuiH3a- 



iihh H3 pacruiaBa - sto TaKaa TeMnepaTypa, 

npH KOTOpOH TerUIOBOH nOTOK peaKiiHH AHHa- 

MH^ecKOH KpHCTajUin3an,HH , onpeAejieHHbiH Me- 
toaom AH(t>4)epeHUHajibHOH CKaHHpyiomeH 
KajiopHMeTpHH, MHHHMajieH. Aji3 IT3T TeMne- 
paTypa nHKOBOH CKOpOCTH KpHCTaJIJIH3aiIHH H3 

pacnjiaBa o6biMHO cocTaBJineT ot « 160°C ao 
~ 200° C npn ckopocth oxjia^AeHHa «= 
20°C/mhh. Tax ^ce, Kax h b aiy^iae sepxHeii 
h HH^cHeH TeMnepaTypHbix rpaHHii, npn 
KOTopbix ocyniecTBJifleTCs KpHCTajuiH3aiiHa H3 
pacnjiaBa, TeMnepaTypa hhkoboh ckopocth 

KpHCTaJIJIH3aiIHH H3 paCHJiaBa 3aBHCHT ot 

KOHKpeTHoro nojiHMepa, b oco6eHHocTH ot 
AJiHHbi iienn no^THMepa h 3aMecTHTejieii b stoh 
iienn. KpoMe Toro, Ka^cAaa H3 sthx TeMnepa- 

Typ 3aBHCHT OT CKOpOCTH oxjiaacAeHHa nOJIH- 
3<J)Hpa, npH yBeJIHMeHHH CKOpOCTH OXJia^CAeHHS 

Ka^cAas H3 sthx TeMnepaTypHbix xapaKTepn- 

CTHK AHHaMHMeCKOH KpHCTaJUIH3aiI.HH HMCCT 

TeHAeHiiHio k yMeHbmemno. HanpHMep, npn 
ckopocth oxjiaayieHHH Bbime ^eM 90°C/mhh 
noAaBJiaeTCH nnKOBaa CKopocrb KpHCTajuiH3a- 
h;hh H3 pacruiaBa, h TaKHM o6pa30M kojihmcctbo 
MaTepnajia, k pHCTajuiH3 y eMoro npn nojiy^ieH- 
hoh b pe3yjn>TaTe KOMHaTHOH TeMnepaType, 
HH^ce MeM to KOjnraecTBo, KOTopoe aocthschmo 
npn 6ojiee hh3koh ckopocth oxjiaacAeHHa. 
IIoAaBjieHHe KpHcrajuiH3anHH TaKoro poAa 
3Aecb Ha3biBaiOT ' ' TepMHM ecKHM rameHHeM 
KpHcraJuni3aiiHH" . 

Xots Ka^aji .H3 xapaKTepHbix TeMnepaTyp, 

CB S3 aHHblX C AHHaMHMeCKOH KpHCTaJUIH3artHeH , 

cnoco6Ha H3MeHflTbCH, Kaayryio H3 sthx 
TeMnepaTyp ajls AaHHoro nojiHMepa hjih 
conoJiHMepa mo^cho jierKO ycraHOBHTb npn 
Hajinroe KBajra4)HKaiLHH, Hcnojn»3ya mctoa 
flCK. 

B to BpeMH KaK nojiHMep noAflepacHBaiOT 
b npeAejiax TeMnepaTypHoro "oKHa", onpeAe- 
jiseMoro BepxHeii TeMnepaTypHOH rpanniieH 
na^ajia KpHcrajurasan^H H3 pacruiaBa h 
HH3CHen TeMnepaTypHOH rpaHnnen KpHcrajura- 
3aiiHH H3 pacruiaBa, ero KpHCTajuiH3an;Hfl 
npoAOJi^caeTCs ao Tex nop, noxa Becb 
MaTepnaji, KOTOpbtH nperepneBaeT ecrecTBeH- 
Hyio KpHCTajuiH3auHio, He 6yAeT HaxoAHTbca b 
KpHCTajura^ecKOM coctohhhh. HanporaB, ecjra 
nojiHM epHbiH MaTepnaji HenpepbTBHO oxjiaacAa- 

K5T B TO BpeMfl KSLK nOJIHMep H3XOAHTCS B 

yKa3aHHOM Bbrrae TeMnepaTypHOM "okhc" , to 
oh KpHcrajiJiH3yeTCs ao creneHH, MaKCHMajibHO 

B03M02CHOH UJ151 A3HHOH CKOpOCTH OXJia^CACHHa 

h ajih AaHHoro nojiHMepa. 

TaKHM 06pa30M, B npOTHBOnOJIO^CHOCTb 

o6rqenpHH5iTOMy npoueccy "cTeKjio-MaTpHiia" , b 

KOTOpOM CTeneHb KpHCTaJIJIHMHOCTH KOHTpOJIH- 

pyeTCsi b Te^eHne peaKiiHH peKpHcrajurH3auHH, 
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3 HacTosmeM H3o6peTeHHH kohtpojib creneHH 
KpHCTajuiHMHOCTH npoeKTa h KOHTpojib npouec- 
ca ocymecTB^-iaioT, KOHTpojiHpys BpeMH npeSbi- 
BaHna nojiHMepa b npeaejiax yxa3aHHoro BHme 
TeMnepaTypHoro "oKHa", b. kotopbix HMeeT 
MecTo ^HHaMH^ecKaii KpHcrajuiHsauHH, h Ty 
TeMnepaTypy, npn kotopoh nponcxoAHT peax- 
ixhh KpHCTajuiH3an;HH. HanpHMep, ecjra HcnojiB- 
3yeTC5 TeMnepaTypa iihkoboh cxopocrH 
KpncTajuiH3anHn, to juix 3aBepmeHHs peaxuHH 
KpHCTajijiK3aixHK Tpe6yeTca MHHHMajibHoe xo- 

JIHqeCTBO BpGMCHH. 

ELpH npaKTHMeCKOM HCnOJIB30BaHHH Hacro- 

Hmero H3o6peTeHHJi craTaeTca cymecTBeHHBiM, 
^to BpeMH Haxo^meHHH npH TeMnepaType b 
npeaejiax BBimeyxasaHHoro "oxHa" flHHaMHMe- 

CKOH KpHCTaJUIH3aHHH HaCTOJIBXO B6JIHKO, 

^TGObi MaTepHaji o6jiaAaji xoHTpojinpyeMBiM 
oca;KneHHeM yaaponpoiiHoro m o ah (J>HxaTopa c 
iiejibio yBejnraeHHs ao npe^ejia npoTHBoyAap- 

HBIX CBOHCTB npH AOCTH^CeHHH KM COCTOSHHS 

KpHCTajuiH3amin, k KOTopoMy, ecrecTBeHHO, 
CTpeMHTca MaTepnaji; npn stom eoiH HMeeT 
Mecro, to jmmb He3HaKHTejn>Haa pexpHcraji- 
jiH3aiiHH, onpeAeJifleMaa npn HarpeBaHHH 
MeTOflOM flCK h BbipaxaeMaa xax SHTajiBnns 
pexpncTajuiH3anHH, AH p . 

CTeneHB xpHCTajijiH^HOCTH , KOTopaa onpe- 
jiejieHa 3AecB, n3MepseTCa mctoaom An4>4)epeH- 
imajibHOH CKarapyiomeH KajiopHMeTpnH c 
Hcnojib30BaHHeM, HanpHMep, CHcreMBi Teruioso- 
ro aHajiH3a Perkin Elmer-brand "7 Series" 
npOTHBonojioacHo MeTO/ry n3MepeHH3 bk3xocth, 
KOTopbiH o6biHHo Htcnojn>30Bajic3 paHee. IIoa- 
MepKHBaeTCH, wro Me^ry AByMH m ero ahk a mh 
onpejiejieHna creneHH KpHcrajiJiHHHocTH nojm- 
scbnpa He cymecTByeT HenocpeACTBeHHOH cba3h, 
Tax hto BejiH^HHbi, BfcpmoieHHbie c noMonrjbio 

OAHOH MeTOflHKH, M03CHO HepeBeCTH B BeJIHMH- 

Hy, cooTBeTCTByiomyio toh, KOTopaa BBrseAeHa 

H3 APyrOH MeTOAHKH. 3tO npOHCXOAHT HOTOMy, 
^TO H3 M epeHHS IUIOTHOCTH KpHCTaJIJmHHOCTH 
3aBHCST OT npHCaAOK HOJIHMepHOH XOMH03HIIHH. 

M3MepeHHH, ocHOBaHHBie Ha TaKoro pofla 
H3MepeHHH iuiothocth, He Bcer^a 6yayT AasaTB 
anexBaTHoe npeAcraBJieHHe o peajiBHOH creneHH 
KpHCTajuiH^HocTH MaTepnajia. 

HanpoTHB, npH Hcnojib30BaHHn AHt^^epeH- 
UHajibHOH cxaHHpyiomeH KajiopHMeTpHH, noBe- 
AeHHe nojiH34)Hpa mo;kho OTflejiHTb ot 
noBe^eHiia jik)6oh H3 ero npncaaoK, h Toraa 
CTeneHB xpHcrajuraHHOCTH noACMHTHBaerai He- 
nocpeflCTBeHHO no TepMorpaMMaM flCK. 

Oahh acneKT H3o6peTeHHs AaeT cnoco6HbiH 
KpHCTajuiH30BaTBca yAaponpo^HHH moahc^huh - 
poBaHHBiH nojiH3(J>Hp, o6ecneuHBaK)iiiHH yjiyM- 
ineHHHH ra30BBiH 6apBep, kotophh He HMeeT 
t eHfl e hu,hh Hjra HMeeT He3HaMHTe^bHyjo TeH- 
fleHi^Hio k peKpHcrajuiHaanHH npn HarpeBaHHH 
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h KOTopbiH HMeeT y;iyMiiieHHyio cra6HJiBHOCTB 
pa3MepoB npn HarpeBaHHH so TeMnepaTyp 
BBime MeM ~ 200°C. 

nojiH34)Hpbi, npHroAHbie b xa^iecTBe hcxoa- 
Horo Marepnajia mis. h 3 roTOB ji eHHa yflaponpo^i- 
HOrO MOJtHCj3HUHpOBaHHOrO nojiH3cJ)Hpa, 

HMeiomero yjiyMmeHHHe ra30Byio npommae- 

MOCTB, CTeneHB KpHCTajUIH3aiTHH H CTa6HJIb- 

hoctb pa3MepoB h 5iBJiaiomeroc3 npojryKTOM 
AaHHoro H3o6peTeHHa, sBJiaiOTca jiocTynHMMH 
b KOMMep^ecKOM OTHomeHHH. HanpHMep, 
AocryneH nojiHsrajieHTepecJrrajiaH H3 nepeuHa 
Eastman Kodak Chemicals (npo^yKTOBBiH 
HOMep 9902) h H3 nepeMHa Goodyear Tire and 
Rubber Co. (npojryCTOBbiH HOMep 9506). 
OflHaKO, h 3to o6cyamaeTca HH^ce, 3th 
MaTepnajibi Heo6xoflHMO HarpeBaTB b TeMeHne 
3Ha™TejibHoro BpeMeHH ro TeMnepaTypbi BBime 
hx TeMnepaTypbi ruiaBJieHHii jxjisi toto, mto6bi 

npHB eCTH HX B nOJIHOCTbKD HJIH B AOCTaTO^IHO 

hojthoh creneHH aMop(J)Hoe, pacnjiaBJieHHoe 

COCTOSHHe. 

B CBH3H C TeM, HTO 2KeJiaTeJIBHO OTCyTCTBHe 
npOH3BOACTBeHHOH CTajTHH , Hpejry CMaTpHBaiOITjeH 

nosTopHoe HarpeBaHHe ro pacruiaBJieHHoro 
cocto3hhh npoflyKTa, AoeryriHoro b KOMMepMe- 
ckom OTHomeHHH, npe^no^rrHTejri>HO, mto6bi 

yAaponpOMHBTH MOflHCfrHinapOBaHHhTH nOJIH3(|)Hp 

corjiacHO flaHHOMy H3o6peTeHHio 6bui H3roTOB- 
jieH H3 pacruiaBJieHHoro npojryiCTa peaxuHH 
o6pa30BaHHfl nojrascJjHpa. TaKHM o6pa30M, 
nojrn3(J)HpHBiH npoffyKT ^aHHoro H3o6peTeHHa 
MoaceT 6bitb H3 roTOB ji eH H3 H3BecTHBix no^y- 
npofryKTOB. TaKHMH nojiynpojryKTaMH o6bi*mo 
asjiaioTCJi HacBinieHHBie aho^m (hjih jrpyrae 

nOJIHOJTBl) H HeHaCBQUeHHBie AByXOCHOBHBie 
KHCJIOTBI HJTH HX aHTHAPHABI. 

IloflxoAarjrHe ahojtju BKJiiOMaiOT, HanpHMep, 

3THJI eHTJIHK OJTb , npOnHJieHTJlHKOJTb , flH3THJieHT- 

jihko^b h 2,2-AHMeraji-l ) 3-nponaH^HOJi, 1,4- 
6yTaHflHOJi, 1 , 4-nHKJioreKcaHflHMeTaHo/i, 

2,2,4-TpHMeTHJi-l ,3-neHTaHflHOJi, 2-mcthji-2- 
nponHJi-l,3-nponaHjrHO^, 1,3- 6yTaHflHO^, 1,8- 
OKTaHAHOJi, 1 ,9-HOHaHzmoJi, 1 , 10-AeKaHjrHO^[, 
1 , 1 2-^ofleKaHjrHO^, 1 , 2 - hhkji oreKcaHAHM eTa h o ji , 
1 ,3-rjuiKJioreKcaHjrHMeTaHOJi, 2,2,4,4-TeTpaMe- 
THJi-l,3-nHKJio6yTaHAHOJi, 1 ,2-kchjiojiahoji, 

1,3-KCHJIOJIflHOJI, H 1 ,4-KCHJIOJUrHO^. flHOJIBI JXJ1SL 

nojiyqeHHfl npozryKTa H3o6peTeHHfl MoryT 
coAepacaTB ot « 5 ao « 95 ^acreH KOHeraoro 
nojiH3cf)Hpa. ripeAnoMTHTejrBHBi ahojim - 3TH- 
Jl eHTJIHK OJIB , npOnHJieHTJIHKOJIB H l,4-6yTaHAH- 

oji, npHMeM 3thji eHTJIHK o jib HBjifleTCfl Han6ojiee 
npeAnoMTHTejiBHBiM. 

noAxoAanrne ABy xochob hbi e khcaotbi hjih 

aHTHAPHABI KHCJIOT BKJIIOMaiOT MaJieHHOByiO 

KHCJioTy, <J)yMapoByio KHCJiOTy, Tepe^rrajieByio 
KHCJioTy ( 1 ,4-6eH30JiAHKap6oHOBaa xncjioTa) , 
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9B,iHeTCH cosepacaHHe ot — 85% ao ~ 98% 
no Becy ot o6mero cocraBa. 

HacTosmee H3o6peTeHne AosepaeT xohtpo- 
jiio ocaacaeHHa y^aponpo^Horo MOAH4)HxaTopoB 
H3 ocHOBHoro nojiHMepa. 3to pncxoBaHo, Tax 
xax pa3Mep h pacnpeAejieHHe ocaac^eHHoro 
y^aponpoHHoro MOAHcJ>HxaTopa oxa3BiBaK)T cy- 
raecTBeHHoe BjiHSHHe Ha MexamrqecKne cboh- 
CTBa yaaponpoMHoro MO£ii4)Hi*npoBaHHoro 
no^HMepHoro cocTaBa h yAapHBie cBOHCTBa b 
oco6eHHocTH. 3th MaTepnajiM nojie3HBi jijisi 
yMeHBmeHHfl TeHAeHimn k pa3Apo6jieHHK> 
KDHCTa^TJIH^teCKHX nojiH3c{)HpoB , oco6eHHO npH 
TeMnepaTypax miace xoMHaraoH (HanpHMep, no 
TeMnepaTypM -60°C). MaTepnajibi sth Taxsxe 
noJie3HM hjih yMeHBineHHH otkjiohchhh b 

VflaDHOH npOMHOCTH nOJIH3(f)HpOB npn noBti- 

meHHhix TeMnepaTypax. YAaponpowHBie moah- 
tpHKaTopti, T3KHM o6pa30M, Han6ojiee nojie3HBi 

nDH H3rOTOBJieHHH KOHTeHHepOB AJia COAep^KH- 

Moro, KOTopoe aoji^ho 6bitb oxjiaacAeHO hjih 
3aMopo^ceHO, ho ohh noAxoAflT Taxate ajih 
npHMeneHHS npn 6o;iee bhcokhx. TeMnepaTy- 
pax. 

B HacrosrueM H3o6peTeHHH Ha6;iionaioTcs 
no xpaHHeH Mepe Asa npeHMymecTBa nan 
ooh^hhmh yAaponpo^iHMMH nOJIH3<J)HpaMH. Bo- 

nepBMX, H3-3a 6bICTpOH CKOpOCTH OCa3K£eHHS, 

ncnojiB3yeMOH npn nojry^eHHH o6bpihbix yna- 

ponpO^IHMX MOAH(})HnHpOBaHHbIX nOJIH34>HpOB , 

6ojiBmoe k o jihm ecrBO yaaponpoMHoro moahcJ)h- 
xaTopa, pacrBopeHHoro b nojiH3(i)Hpe, npn 
oxjia>KAeHHH HHKorna He BbinaseT b ocaAOx. 
3to co3AaeT Heo6xoAHMocrB HcnojiB30BaHHS 
cpaBHHTejiBHo 6ojn>mHx xojmMecTB yAaponpo^- 
Horo MOAH(|)HKaTopa AJia Toro, *rro6bi aoctjpib 
npneMJieMBix pe3yjiBTaTOB Aaace npn 3aAaHHOH 
creneHH AHcnepcHOCTH nacrmx yAaponpo^Horo 

M0AH4)HKaTOpa B HOJIH34>Hpe, KOTOpblH HpHCyT- 

cTByeT nepBOHa^ajibHO b cocraBe comacHO 
AanHOMy H3o6peTerano. Tax xax yAaponpo^HBie 

MOAHC|)HXaTOpBI, AocryiiHBie B XOMMep^eCKOM 

OTHomeHHH, cocraBjiaioT 3HaraTejibHBiH pacxoA 
npn npoH3BOACTBe npoAyKTa, to scJx^eKTHB- 
Hocrb Hcnojib30BaHHii yAaponpoHHoro moahcJxh- 
xaTopa npeAcraBJiaeT 3HaHHTejn>Hyio sxohomhio 
npoAyxuHH. 

Bo-BToptix, Hacroamee H3o6peTeHne o6ec- 
ne T iHBaeT yjiy^meHHe npoTHBoyAapHbix cbohctb 

no CpaBHeHHIO C o6lMHBIMH AHCnepCHOHHHMH 

MeTOAaMH 3a c^eT xoHTpojrapyeMoro ocaatAeHna 
yAaponpoMHtix MOAHtfJHxaTopoB H3 paciuiaBa, 
^to o6ecne*»iBaeT 6ojn>myio oahopoahoctb 
ocaAKa yAaponpoMHoro MOAHcfuncaTopa, xaropaH 
npHBOAHT 3aTeM x noBbimeHHOH yAapHoii 
npoMHocra. H3 MHoacecrBa 4>axTopoB, xoTopiae 
mo^cho HcnojiMOBaTB una xohtpojih pa3Mepa H 
pacnpeAejieHHH ocaAKOB pacruiaBa, cxopocrb 
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oxjia»yieHH5i cocTaBa, xax nojiaraioT, sLBJisiercsi 
HaH6ojiee Ba^KHOH, Tax xax OHa no3BOJiseT 
naH6ojiee scJjc^exTHBHoe Hcno^b30BaHne yAa- 
ponpo^Horo MOAH4)HxaTopa, a oahopoahoctb 
pa3Mepa ^acrau h pacnpeAejiemie jiynme 
xoHTpojrapy eTCS. 

BojiBiUHHCTBO H3B ecTHbix yAaponpoMHbix 
MOAH4)HxaTopoB npuroAHbi ajis npaxTH^ecxoro 

HCnOJIb30BaHHH ASHHOTXD H3o6peTCHHiI. IlpHMe- 
pbl 3THX yAapOnpO^HBIX MOAH4)HXaTOpOB BKJIK)- 
^aK)T n0JIHXap60HaTH, MOAH4)HimpOBaHHMH 

rjiHxojieM II3T, noOTapHJiaTbi, nojra6yTeH, 
no/[H6yTHJieH t MeTHJi6y thjicthpoji , nojin6yTeH- 
nojiH3THJieHOBbiH conojiHMep, nojiHcy^i><t)OHH, 
no jihm eTHjiM eTa x pmiaT , nojnra3o6yTHJieH, no- 
jinH3o6yTiuieH-nojiH3THJieHOBbiH cono^HMep , 
MaTpHHHO-xapxacHbiH nojiHMenuiMeTaxpHjiaT- 

n0JIHXap60HaTHMH MOAH(J)HXaTOp, nO JIH3THJI eH - 

MeTHjiaxpHJiaTHbiii conojiHMep, 
nojiH3TiuieH-6yTHjiaxpHJiaTHMH conojiHMep, no- 

^H3THJieH-3THJiaxpHJiaTHBIH COHOJIHMep, nOJTH- 

3thji eHB HHHjian, eTaTHBiii conojiHMep, conojiHMep 
nojiH3TiuieHa be MajieHHOBOH xhcjiotm, nojra- 
nponHJieH, HSonponnjieH, nojra6yTaAneH hjih 
xoM6HHan.nn 3thx nojraMepoB b conojraMepe 

HJIH B CMemaHHOH (JjOpMe HJIH aHaJIOFHHHOH 

en, xax 3to H3BecTHO Ha npaxTHxe. Conojm- 
MepBi C (I _ 6) ajiKHJieH-C (1 _ 6) anxHjiaxpHJiaTa c co- 
AepxaHHeM axpHjiaraoro coMOHOMepa ot » 5% 
AO ~ 60% no Becy npeAno^THT exn>HM b 
xaMecTBe yAaponporaBix MOAH(|)HxaTopoB. ITpn 
npaxTH^ecxoM Hcno;iB30BaHHH AaHHoro H3o6pe- 
TeHHH oco6eHHO npeAnoMTHTejn>HBiMH hbjlsiiotch 
STHJieH-MeTHJiaxpHJiaTHbie h 3THjieH-6yTHJiax- 
pHJiaTHBie conojmMepBi. 

TepMHHOM M pa3Mep ^acrnn, h pacnpeAejie- 
HHe", ynoTpeSjLaeMtiM 3AecB, o6o3HaMaioT 
cpeAHHH AnaMeTp Macron; ocaAxa yAaponpo^- 
Horo MOAH(J)HxaTopa h CTaHAapraoe otxjioh eHH e 
Bcex macron, ot stoto cpeAHero A^aMeTpa. 
nojie3HBni pa3Mep ^acrnn h pacnpeAejieHHe 
ocaAxa yAaponpoMHoro MOflHcjDHxaTopa nocjie 
UiHxjia oxjiaa^AeHHJi corjiacHO AamoMy H3o6pe- 
Temno cocraBJiaeT ot ~ 1 ao « 10 MHxpoH 
npn craHAaprHOM otxjiohghhh ot ~ 1 ao = 
4 MHxpoH, npeAnoMTHTejieH pa3Mep ^acTHn, ot 
~ 0,1 ao ~ 5 MHxpoH npH craHAapraoM 

OTXJIOHeHHH OT ~ 0,1 AO 5=5 2 MHXpOH, 

Han6ojiee npeAno-qTHTejiBHBiM flBJiaeTCfl pa3Mep 
ot « 0,1 ao « 0,2 mhxpoh npn craHAapTHOM 

OTXJIOHeHHH OT ~ 0,1 AO ~ 1 MHXpOHa. 

YAaponpoMHBiH MOAHcfriixaTop Mo^eT o6pa- 
30BbiBaTb nepecBimeHHbiii nojms^HpHBiH pac- 
TBop. Kojihm ecrBO yAaponpoTOoro 

MOAHcfjHxaTopa, xoTopoe Tpe6yeTca pacrBOpHTB 
b nojiH3ci)Hpe, 33BHCHT ot Toro, xaxoH pa3Mep 
^acTHix h hx pacnpeAejieHae b o6a3aTejiBHOM 
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nopsuxe yjiyMmajiH 6m npoTHBoyaapHbie cboh- 

CTBa. 

CjienyeT noMHHTb, mto corjiacHO HacToame- 
My H3o6peTeHHK5 xyisi nojiyMeHHfl onTHMajibHtix 
npoTHBoyaapHMx cbohctb Tpe6yeTC5i He TOJIbXO, 
mto6li yaaponpo^HbiH MOAHcJmxaTop 6hui pac- 
TBopen b no;iH3(}3Hpe, Ba^Hee xojTHHecTBo 
MOjiHtpHKaTopa, pa3Mep macron, h pacnpezrene- 
HHe oca;xaeHHoro yaaponpouHoro M0AH(J)HxaT0- 
pa. 06bniHO xo/nraecrBO pacrBopeHHoro 
yziaponpo^Horo MOAH(J)HxaTopa cocraBjiseT ot 
« 0,1 ao ~ 30% ot Beca Bcero cocraBa, 
npeAnoHTHTejibHO ot 1 % AO ~ 25 % ot Beca 
Bcero cocraBa, HaH6ojiee npeAnoMTHTe,TbHO ot 
— 2% ao ~ 15% ot Beca Bcero cocraBa. 

SaaBJiiieMMH cocraB Mo;xeT Tax;xe coa.ep- 
;KaTB areHT, o6ecne il inBaioiHHH B3anMHoe CMe- 
urHBaHHe jyia y b ejiHH emist noBepxHocrHoro 

HDHTS^CeHH^ H CB33H Me^y nOJIH3(J)HpOM H 
VAapOnpOHHMM MOAHC]?HXaTOpOM. KoJIHMeCTBO 

sroro areHTa cocraBJuieT o6bimho ot ~ 0% ao 
~ 29% ot o6mero Beca cocraBa, npezmoHTH- 
TejiiHO ot ~ 0% ao ~ 25%, HaH6o^ee 
npeano^TiiTejiBHo ot — 0% ao ~ 13% ot 
ooruero Beca cocraBa. B xaMecrBe areHTOB, 
ooecne^BaioiUHX B3aHMHoe cm emHBa hh e , mo;k- 
ho Hcnojib30BaTb nojiHxap6oHaT, aneTajib, 

a DOMaTH^eCKHH HOJIKXeTOH, axpHJIOHHTpHJI , 

nojinaMim-HMHA, nojmapmiaT, nojiH3<i>HpHMHA, 
nojinaMHa, nojiH(J>eHHjieHOXCHA, nojiH(£>eHHJieH- 
cyjib4)Ha, nojiHHMHA, nojTHapHjicyjn>4>OH, noji- 
Hcyjii>c|50H, nojiHypeTaHbi, snoxciiAHbie cmo^h 

H MOUHCpHUHpOBaHHLie IIOJIH3(t>HpHBie pe3HHbI. 
YaaponpOUHMH MOAH(t>HITHpOBaHHBIH nOJIH- 

scjmp moxho Taxxe Hcno^[i>30BaTb b cocraBe 
no aaHHOMy H3o6peTeHHK> rjis. yjrymneHHa 
ra3QBoro 6apbepa h TepMimecKOH cra6iuibHOCTH 

pa3MepOB H3aeJIKH, CneJiaHHblX H3 3Toro 

cocraBa. flpyraiMH HHrpeaneHTaMH b hoao6hom 
cocraBe HBJiaiOTCs areHTbi 3apoAbimeo6pa30Ba- 
hhh, cTa6Hjm3aTopbi HarpeBa, areHTbi rjisi 
BbiC3o6oameHna H3 npecc-cfcopMbi h areHTH 
cbHHHmHOH o6pa6oTKH. CjiexryeT nonnMaTb, mto 

3TH A06aBKH He StBJlXKrrCa. Heo6xOAHMbIMH flJIS 

nojiyMeHna X3jxejmsi no aaHHOMy H3o6peTeHHK>, 
HMeiomero yjiyraieHHbie ra30Byio nporomae- 
Mocrb h TepMH-qecxyio CTa6njibHOCTb pa3MepoB, 
y b ejiHHeHHyio . creneHb xpHcrajuiHMHOCTH h 
noBbimeHHbie npoTHBoyaapHHe CBOHCTBa. 

Ecyh Tpe6yeTC3, to cocraB, coaepa^anmii 
yaaponporabiH MOjrncJjHi^HpoBaHHbiH nojiH3<i)Hp 
no aaHHOMy H3o6peTeHHio, MO^ceT Bioiio^aTb 
Tax^ce 3apoAHmeo6pa30BaTe^H. 3th MarepHajibi 
MoryT cnoco6cTBOBaTb yBe^HMeiniio HHcna 
nojiM3c{)HpHHx kpHcrajuioB h ocaacAeHiiio yAa- 
ponpoHHoro MOA*i4>HxaTopa, a Taxace yBejiH^e- 
hhk) florin KpHcrajuioB h o6pa30BaHHio ocaaxa 
b cocTaBe corjiacHO AaHHOMy H3o6peTeHHK>. 
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npuMepbi noAxoAamHx 3apoAbinieo6pa30BaTe- 
jieih BKJiiOMaiOT HeopraHH^ecxHe reTeporeHHbie 
3apoAbimeo6pa30BaTejin, Taxne xax xpeMHe3eM, 
Tajibx, xap6oHaT xajibUHH, rune, caaca, 
AByoKHCb THTaHa, oiioAa, creKjiiiHHbiH nopo- 
mox; MejixoH3MejibweHHbie MeTajuibi; MeTajuiH- 
^ecxHe co^h, Taxwe xax 6eH3oaT HaTpna; 
rpa45KT, CTexjioBOJioxHo, yrviepoAHoe bo^okho, 
xepaMH^iecxoe bojiokho, MeTajuiHMecxoe bojiok- 
ho, HeopraHHMecxoe bo^oxho, xax h H3BecTHbie 
Apyrae. 

OAHopoAHbie opraHH^ecxiie 3apoAHmeo6pa- 
30BaTejiH Tax^ce MoryT Bxjno^aTbCH b cocraB 
corjiacHO aaHHOMy M3o6peTeHHK>. Earn HanpH- 

Mep, npeAnOMTHTeHbHblM nOJIH3Ci)HpOM HBJLHCTCH 

nojTHSTiiJieHTepecJ^TajiaT, to b xa^ecTBe 3apo- 
Abimeo6pa30BaTejia MoryT cmyacHTb MejiKOAHC- 
nepcHbie ^aenmu HH3xoMOJiexyjiapHoro (to 
ecTb HMeiomero MOJiexyjuipHbiH Bee HHxce 
6500-8500) I13T. AHajiorHMHo, ecjni no;iH6y- 
TiuieHTepe4)TajiaT sBjraeTCs 6a30BbiM nojiHMe- 

POM, TO HH3XOMOvTexyjIJipHblik ITBT MO^ceT 6htb 

Hcnojib3osaH b xa^ecTBe 3apoAbimeo6pa30BaTe- 
jisl. 3th HMeionrHe hh3khh MOJiexyjiapHbiH Bee 
II3T h ITBT npeAnoMTHTejibHbi b xa^iecrBe 
OAHopoAHbix opraHHqecxHx 3apoAbimeo6pa30Ba- 
Tejien juisL cbohx 6a30Bbix nojiHMepoB. 

3apoAbimeo6pa30BaTejiH MoryT 6htb Tax^ce 
reTeporeHHbiMH opraHHMecxHMH. HanpHMep, 
HH3xoMOJiexy^apHbiH nojiH3THjieHHa(J)TajiaT 
(MOJiexyjiapHiiH Bee MeHbme 6500-8500) MoaceT 
6biTb Hcnonb30BaH xax 3apoAbimeo6pa30BaTe^b 
jxjis. nojLH3THJieHTepeci)TajiaTHoro 6a30Boro noji- 
HMepa hjih nojiH3TnjieHTepe<J)TajiaT MoaceT 6HTb 
Hcnojib30BaH b xa-qecTBe 3apoAMnieo6pa30BaTe- 
jm ajih nojiH6yTHJieHTepe4)TajiaTHoro 6a30Boro 
noJiHMepa h Tax Aajiee. Ecjih sto Tpe6yeTCH 
npn npaxTHMecxoM Hcnojib30BaHHH AaHHoro 
H3o6pereHHS, to juisi npHMeHeHaa b cocraBe c 
nojiH3THJieHTepecJ)TajiaTHbiM roMonoJiHMepoM 
npezmo^THTejrbHbiMH reTeporeHHbiMH 3apoAH- 
me6pa30BaTeji^MH sBjisiorca MeTHJi6yTmiCTn- 
poji h C cl . 6) nojiHMepbi, Taxne xax 
STHJieH-nponHJieHOBbiH conojiHMep, 3TiuieH-6y- 

THJieHOBMH COnOJIHMep, 3THJieH-neHTeHOBbIH 

conojiHMep nojiHMeTHJineHTeH. 

Ecjih 3apoAbimeo6pa30BaTejiH BXjnoMeHbi b 
cocraB corjiacHO AaHHOMy H3o6peTeHHio > to ohh 
MoryT 6htb Ao6aBJieHbi b xojiHMecrBe ot = 
0% ao « 5% ot o6mero Beca cocraBa. 
n p e An oMTHTe JibH o , mto6h 3apoAbimeo6pa30Ba- 

TeJIH HCn0JIb3OBaJIHCb B XOJIHMeCTBe OT « 0% 

AO ~ 3%, a HaH6ojiee npeAnoMTHTe/rbHO ot 
~ 0% ao ~ 2,8% ot o6mero Beca cocraBa. 
B 6ojibmHHCTBe cnyMaeB npeanoMTHTejibHo, 
^jo6bi cpeAHHH pa3Mep MacTHu, 3apoAHmeo6pa- 
30BaTejieii 6bui ot 0,05 ao — 10 mhxpoh b 
AHaMeTpe. 
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CTa6miH3aTOpLJ HarpeBa MoryT 6wTb Tax^ce 
BKjno^eHbi b npojiyKT corviacHO aaHHOMy 
H3o6peTeHHio. 3Ta Ao6aBxa no;ie3Ha wis. 
HHrH6HpoBaHHH OKHCJieHHa 6a30Boro no;iHMepa 
npH noB Mm chhbix TeMnepaTypax, nosTOMy ee 
acejiaTejiBHO BKjiiOMaTB b cocraBbi, npenHa3Ha- 
HeHHiie rjisi HarpeBa, ksk, HanpHMep, roiiAeBbie 
no^HOCM rjisi o6bi*iHbix ne^en. Hcnojib30BaHHe 
CTa6iuiH3aTopoB HarpeBa onncaHo, HanpHMep, 
3 naTeHTax CIHA N 3987004, N 3904578, N 
3664482. EEoAxoAsnnie CTa6miH3aTopH HarpeBa, 
npHroflHue ajm npo^yKTa ^aHHoro H3o6peTe- 
hhh, 3KJiio^aiOT ajiKHjiHpoBaHHbie 3aMemeHHbie 
(penojiM, 5nc-<t>eHOJiM, 3aMemeHHue 6Hc-$>eHO- 
THO-6nc-<f>eHOJibi, nojiH(J)eHOJiH, no;iH-6HC- 
axpnjiaTbi; a p om aTHM ecKH e smhhh, 

opranH^ecKHe cJ)oc(£>htm h nojracfcocciHiTbi. H3 
apoMaTH^ecKHx 3mhhob oco6o ynoMSHyTti 
nepBH^mie nojiHaMHHM, ^napHjiaMHHM , 6hc- 

^HapHJiaMHHM, ajIKHJIHpOBaHHMe AnapHiiaMH- 
3H, HDOAyKTM KOHAeHCaUiHH KCTOHa C 

^ HapiuiaMHHOM , npoflyKTM KOHAeHcanHH ajibAe- 
nma c jih a phjihmhhom h nMHHajibAemaoB . M3 
nojincpeHOJiOB, npHTOAHbix b KanecTBe CTa6n- 
^H3aTopoB HarpeBa RJia. npoAyKTa Hacroamero 
n3o5peTeHHH, oco6o ynoMHHyrH TeTpaKHC 
(MerHJieH-3,5-OTTpeTHTOHisiH 6yTHJi-4-rHApo- 

KCHCpeHHjinpOIXHOHaT) MeTaH H 1,3,5-TpHMeTHJI- 
2,4,6-TpHC(3,5-MHTpeTH^HbIH 

6yTHJi-4-rHJ5poKCH6eH3HJi)6eH30Ji. flocrynHBie b 
KOMMepMecxoM OTHomeHHH cra6HJiH3aTopBi Ha- 
rpesa Taicsce Moryr 6mtb npiiroAKbi rjisl 
Hcnojn>30BaHHfl b npo^yKTe aaHHoro H3o6peTe- 

HH3. 

ITpn Ao6aBjieHHH K cocraBy corjiacHo 
^aHHOMy H3o6peTeHHK> cra6HJiH3aTopbi HarpeBa 
npHMenaioTca ot — 0% ao ~ 0,04% ot o6mero 
seca cocraBa. >KejiaTejibHO, *rro6bi sth MaTe- 
pnajibi cocraBji^jiH ot ~ 0% ao ~ 0,035% ot 
Beca, a HaH6ojiee , acejiaTe^bHO, ^to6bi ohh 
cocraBJijuiH ot ~ 0% ao ~ 0,03% ot o6mero 
3eca cocraBa. 

AreHTH BHCBo6o3emeHHa H3 npecc-cjDopMM 
TQKTKe Moryr 6bm> BKjno*ieHbi b cocras 
corjiacHo AaHHOMy H3o6peTeHHio. 3th MaTepn- 

aJILI CnOCo6cTByiOT H3BJie*ieHHIO H3ACJIHH, 

HMeioraHx onpeAejieHHyio 4>opMy c npotfriuiH- 
poBaHHOH noB epxHOCTBK). IIoAXOAsinHe areHTti 
BbiCBOOO^cAeHHH H3 npecc-c|)opMbi BKjnOMaiOT 
C cl _ 6) ojie4>HHbi, (conojiHMepbi mm roMonojiHMe- 
pbi), HH3KOMOJieKyjL3pHHe nojiHMepbi rana 

nOJIHSTHJieHa H HH3KOMOJieKyjIflpHbie BOCKH. 

OreapaT uHinca TaK^ce H3BecreH b KanecrBe 
areHTa BbiCBo6oameHaa H3 npecc-4x>pMbi. 3th 
areHTti BbiCBo6o3CAeHHH H3 npecc-c})opMH Taxace 
npeAno^THTejibHbi juia ncnojib30BaHHSt b cocra- 
se corjiacHo AaHHOMy H3o6peTeHHio, Tax Kaic 

OHH MOryT BbinOJIHSTb AOnO^HHTejTbHO pOJIB 
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areHTOB cJjhhhuihoh o6pa6oTKn, KOTopwe ycxo- 
psnoT o6pe3Ky jranraero MaTepnana c h3acjihh, 
HMeiomnx onpezje-neHHyio cjDopMy. 

AreHTti BfaiCBo6o»meHHa H3 npecc-c^opMH, 
npHroflHbie xjis. Hcnojib30BaHHH b cocraBe 
cor^acHO aaHHOMy H3o6peTeHHio, o6birao Ha 
npaKTHKe b 6ojibmHHCTB e . cjiy^aeB cocTaB-fiajOT 
ot 0% ao 3% ot Beca Bcero cocTaBa. 

KpacHTejiH MoryT 6HTb TaKSKe BKJiiOMeHbi 
b cocraB corjiacHo AaHHOMy H3o6peTeHHio. B 
AonojiHeHHe k noTeHunajibHHM areHTaM 3apo- 
Abimeo6pa30BaHHij ca^e h AByoKHCH THTaHa 
ynoMraaioTca Taxne KpacHTejm, ksk rojiy6on 

(JjTaJIOHJHaHHH, paCTBOpHMblH KpaCHblH 135 H 

AHcnepcHbiii ^ejiTbiH 64, He as^aioniHeca 
3apoAbimeo6pa30BaTenaMH. Rjix onpeAeJieHHja 
asjiaeTca jih kohk p eTHbiH KpacHTejrb eme h 
areHTOM 3apoAHmeo6pa30BaHHa, no TepMorpaM- 
MaM, nojiyMeHHMM flCK, cpaBHHsaiOT Ha-qajib- 
Hyio TeMnepaTypy KpHCTajum3aimH H3 
pacnjiaBa, TeMnepaTypy iihkoboh ckopocth 
KpHcraJurasaiinK H3 paciuiaBa is. o6myio 
SHTajibnmo KpHCTajura3auHn nojrn3(J)Hpa BMe- 
cre c KpacHTejieM h 6e3 Hero. B npncy tctb hh 
KpacHTejia, He aBJiaioiAerocs OAHOBpeMeHHo 
areHTOM 3apoAbmieo6pa30BaHHa, sth BejtmmHbi 
ocraKSTCfl: npaKTirqecKH HeH3MeHHiiMn. Kojih- 
^ecrBo KpacHTejia, Tpe6yeMoe ajih nojiy^eHHa 
onpeflejieHHOH oxpacKH, nerKO onpeAejiaeTca Ha 
npaKTHKe. 

H3 ynoMscHyToro Bbime o^eBHAHO, wo b 
HeKOTopbix cjiyManx Ao6aBKa k cocraBy AaHHoro 
H3o6peTeHHa HcnojiHaeT 6ojiee oahoh pojra b 
kohcthom npdAyKTe. HanpHMep, HH3KOMOJieKy- 
jiapHbie ane<|)HHbi Moryr HrpaTb pojn> yAapon- 
poMHoro MOAH(f>nKaTopa , areHTa 

BbiCBo6oacAeHHH H3 npecc-(Jx>pMbi, areHTOB 
4)HHHmHOH o6pa6oTKH, HOCHTCJIS KpacHTejisi H 
TOMy noAo6Hoe. flpyroH npnMep: ca^a MoaceT 
6biTb KaK mirMeHTOM, tslk h 3apoAbnneo6pa30- 
BaTejieM. IIpoTHBoyAapHbie MOzm4?nKaTopbi TaK- 
ace Moryr BbicrynaTb b pojra 
3apoAbnneo6pa30BaTejieH, areHTOB BbicBo6oacAe- 
Hua H3 npecc-(J)opMbi h areHTOB cJdhhhiiihoh 
o6pa6oTKH b onncbiBaeMOM npon,ecce. TaKHM 

06pa30M, B 3aBHCHMOCTH OT KOHe^HOrO Hcnojn>- 

30BaHHa cocraBa corjiacHo AaHHOMy H3o6peTe- 

HHKD, pa3JIHTIHbIM A06aBK3M 6yA6T OTAaHO 

npeAno^TeHHe, KaK 3to H3BecrHO Ha npaKTHKe. 

TlojiH3c}3HpHbra npoAyKT AaHHoro H3o6peTe- 
hh£ xapaKTepH3yeTCfl npeaeme Bcero TeM, mto 
creneHb ero KpHcrajuiHMHOCTH cocraB jiaeT ot ~ 
10% ao 50%, npeAnoMTHTe^bHo ot 12% 
AO « 45%, Han6o^ee npeAnoHTHTe^bHO ot 
« 15% ao — 40% corjiacHo onpeAejieHHAM c 
noMoinbK) AH(J)(t)epeHUHajibHOH CKaHHpyjomeii 
KajiopHMeTpHH. 
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IlpoayKT HacToamero H3o6peTeHHa xapax- 
TepH3yeTCH TaKTaze y Jiy Mm chhoh CTa6HJiBHocrBK> 
pa3MepoB, KOTopaa coctoht b tom, mto npn 
HarpeBaHHH ot — -60° C ao ~ 200°C ycaaKa 
jiHHeHHbix pa3MepoB cocTaBJiaeT MeHee 6%, 
6ojiee npennoMTHTejiBHa ycaztxa MeHee 5%, 
erne 6anee npeAnoMTHTejiBHa ycaaxa (b 
nopsnnce B03pacTaHHa) MeHee 4%, 3% h 2%. 
Han6ojiee npennoMTHTejiBHa ycaaxa, cocraBJifl- 
lomaa MeHee 1% jyia Jiio6oro jiHHeiiHoro 
oa3Mepa. 

flajiee npoayKT n3o6peTeHHa co3AaeT ra30- 
3hh 6apbep, kotopbih xapaKTepH3yeTca khcjio- 
Pozhoh npoHHnaeMocTbio ot ~ 0,2 ao ~ 4,9 
cm 3 - 0.025 mm/645 cm 2 - 24 Mac - aTM npn 

23 °C H OTHOCHTCJIBHOH BJiaaCHOCTH, COCTaBJIH- 

jomeM 60% CHapy^cn h 100% bhvtph. 
npennoHTHTeJiBHa KHCJiopoAHaa npoHHuaeMOCTb 
ot ~ 0.2 ao * 4 cm 3 - 0,025 mm/645 cm 2 - 

24 Mac - aTM npn 23°C, 6ojiee npeAnoMTHTejib- 
na ot « 0,2 AO 3. Enje 6ojiee npeAnoMTHTejibHa 
ot « 0,2 ao —2 cm 3 - 0,025 mm/645 cm 2 - 
24 Mac - am npH 23°C. 

Eme 6ojiee npeAnoMTHTejiBHa ot ~ 0,2 ao 
1,5 cm 3 - 0,025 mm/645 cm 2 -24 Mac - aTM 
npn 23°C. Han6oJiee npeAnoMTHTejibHOH scbjiz- 
ctcs KHCjiopoAHan npOHHiiaeMOCTb ot ~ 0,2 ao 

1,0 cm 3 - 0,025 mm/645 cm 2 - 24 Mac - 
aTM npn 23 °C. Ka^Aaa H3 yKa3aHHbix Bbime 

npOHHIXaeMOCTeH COOTB eTCTByiOT OTHOCHTeJIBHOH 

BJiaacHocTH, paBHOH 60% CHapy^H h 100% 

H3HVTpH. 

IIpoAyKT Hacroflmero H3o6peTeHHH xapaic- 
TepH3yeTCii Aajiee 3HTajibimeH peKpncTajuiH3a- 
iihh AH p npn TeMnepaType ot ~ 100°C ao 
170 e C, paBHOH ot - 0 ao — -4,0 Kaji/r, 
corjiacHO H3MepeHHSM npn HarpeBaHHH c 
noMoinbio An4xJ)epeHH 1 HajibHOH CKaHHpyK>m;eH 
KajiopHMerpHH npn ckopocth HarpeBa ~ 
20°C/mhh. npOAyKT MO^eT hmctb Taicsce 
3HTaJIbIIHIO peKpHCTajuiH3an,HH OT — 0 ao — 
-3 Kaji/r, npeAnoMTHTejiBHo ot — 0 ao — -2,5 
Kan/r, 6ojiee npeAnoMTHTejiBHO ot « 0 ao * 
-1,0 Kaji/r, a Han6ojiee npeAnoMTHTejiBHO = 0 
Ka-n/r corjiacHO onpeAejieHHHM npn HarpeBaHHH 
3 TeMnepaTypHOM AHana30He ot « 100°C ao 
~ 170°C h ckopocth HarpeBa = 20°C/mhh, 
cAejiaHHbix c noMombio RCK. 

Ilpn H3roTOBJieHHH npoAyKTa AaHHoro 

M300peTeHHH H3 IipeABapHTeJIbHO CHHTe3HpO- 
BaHHOrO nOJIH3Cj)Hpa 6a30BbIH nOJIH3(t>Hp CHa- 

nasia HarpeBaioT ao ~ 177°C b TeMeHne 6ojiee 
mcm 6 wacoB b cymmiBHOH neMH jxjisi toto, 
MToobi CHM3MTB coAep;scaHHe BJiara b MaTepnajie 
ao Be^vmnHbi MeHee HOxlO" 6 , npeAno^THTejib- 
ho ao Be.nM4MHbi MeHee 50xl0~ 6 . flpyrne 
Ao6aBKM, TaKwe Kaic nojiH3THjieHOBHH areHT 

AJia BbICB06o>KAeHHH H3 npeCC-<J)OpMBI, TSLKTRe 
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MoryT Hy^cAaTbCH b HarpeBe ajih toto, mtoGm 

CHH3HTB COAep^KaHHe B HHX BJiarH, KaK 3TO 
H3BeCTHO H3 npaKTHKH. 

Hajiee nojiH3cJ)HpHBiH 6a30BbiH MaTepnaji h 
Bee Heo6xoAHMBie ao63bkh CMemHBaioTcs BMe- 
CTe, npeAnoMTHTejiBHo b mHeKOBOH MemajiKe 
SKcrpyAepa, h HarpeBaioTca ao TeMnepaTypBi 
luiaBJieHHfl nojiHMepa hjih ao 6o^ee bbicokoh 
TeMnepaTypBi b TeMeHne BpeMeHH, aoct3tomho- 
ro ajis noAyMeima dojihoctbio aMopcJ)Horo hjih 
b 3H3MHTejibHOH creneHH aMop4)Horo pacmiaB- 
^eHHoro noJiH3(J»Hpa. Ecjih npeAnoMTHTejiBHbiM 
aBJiaeTca yAaponpoMHBiH mo ah 4)hh,h pob a hhbih 
nojiH3THJieHTepe(J)TaiiaT, to n p e aiiomtht cjibho 
AOBecTH TeMnepaTypy ao BejiHMHHM ot ~ 232° C 
ao « 32 1°C, 6o/iee npeAnoMTHTejiBHo ot — 
249°C ao « 304°C. B oco6eHHocrH, ecjin 
hcxoahbih no^H3(J)HpHbiH MaTepnaji HMeeT 
TepMHMecKyio npeABicTopHio, BaacHO, MTo6bi 
cocraB HaxoAHJica npn stoh noBbimeHHOH 
TeMnepaType b TeMeHne BpeMeHH, AOcraTOMHoro 
AJia npHo6peTeHHa Tpe6yeMoro pacruiaBJieHHoro 
coctohhhs. ToMHoe 3HaMeHne 3Toro npoMesKyT- 
Ka BpeMeHH 6yA.eT BapBHpoBaTbca b 3aBHCHMO- 
cth ot KOHxpeTHoro no^HMepa, TaicKe KaK h 
ot KOJiHMecTBa MaTepnajia c TepMHMecKOH 
npeABicropHeH . 

Ecjih kh cji o po Anaa npoHHixaeMOCTB He 
HBjiaeTCH rjiaBHBiM npeAMeTOM paccMOTpeHHS, 

TO y A3 pOnpOMHBIH MOAH(J)HUHpOBaHHbIH HOJIH- 

3ct»Hp MoacHO nepepa6aTbiBaTB c noMoniBio 
jiio6oro npon;ecca, KOTopbin o6ecneMHBaeT 
peryTinpoBaHHe ocaameHna yAaponpoMHBix mo- 
AH(f)HKaTopoB corjiacHO pa3Mepy h pacnpeAejie- 
hhio, yKa 3 SHHBiM BBime. Ecjih ace Tpe6yeTca 
HH3Kaa KHCJiopoAHaa npoHHixaeMOCTB , to b 
npoTHBonozioacHOCTb k o6menpHHaTBiM npoi^ec- 
caM nojryMeHH3 yAaponpoMHBix moahcJ)hhhpo- 

BaHHBIX nOJTH3(J)HpOB, nOCJie (|)OpMOB aHHa 

aMopcJ}Horo hjih b 3HaMHTejibHOH creneHH 
aMop(J)Horo pacruiaBJieHHoro nojiH34)Hpa coot- 
BeTCTByron^eH bsskocth, . nojiHScJjHpHBiH MaTe- 
pnaji KOHTaKTHpyeT C nOBepXHOCTbK), 

cnoco6HOH npHAaTB 4)opMy yKa3aHHOMy cocra- 
By, HanpHMep, c JiaMHHHpyioiAeH hjihtoh hjih 
c noBepxnocTBio rne3Aa npecc-c|)opMBi v YAapon- 

POMHBIH MOAHCj)Hin^pOBaHHBIH nOJTH3Cj)HpHBIH 

MaTepnaji MO»:eT 6bitb npHBeAeH b KOHTaKT c 

APyrOH nOBepXHOCTbK), HCnOJIB3yeMOH B H3Be- 
CTHBIX MeTOAHKaX, T3KHX KaK npO(J)HJIHpOBaHHe 
HJIH HHaceKUHOHHOe BBIAyBHOe (JjOpMOBaHHC 

B naTeHTe CIIIA N 4061706 h npHJioaceHKH 
N 07/165.130, pa3pemeHHbix b HacToamee 
BpeMfl, onncaHa annapaTypa, npHroAHaa AJia 
npHAaHHa 4>opMBi yAaponpoMHOMy moah(|)hii;h- 

pOB 3HHOMy nOJIH3Ci)Hpy, 3aflBJieHHOMy B AaHHOM 

H3o6peTeHHH, a Taxace ajih H3roTOBjieHHa 
TepMOtJ>opMOBaHHoro H3Aejina. OAHaxo jno6on 
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MaTepnaji, cnoco6HbiH Bbiziep^caTb TeMnepaTy- 
pH, Hcnojib3yeMbie b npouecce no zaHHOMy 
H3o6peTeHMio, 6e3 3HaMHTejrbHbix aect>opMamiH, 

MOaceT 6bITb npHMCHCH KHK nOBepXHOCTb, 

cnoco6Has npraaTb cjpopMy ysaponpoMHOMV 

MO^H^HUHpOBaHHOMy nojiH3<t>Hpy HJIH COCTaBy 

no AaHHOMy H3o6peTeHHK>. KpoMe Toro, 
MaTepnaji, H3 KOToporo cxejiana 3Ta noBepx- 

HOCTb, He flOJI^eH B 3 aHM OA eH CTBOBaTb XHMH^ie- 
CKH C yjjaponpO^IHblM MOAHCkHIUipOBaHHblM 
nOJIHSC^HDOM HJIH C APyrHMH KOMnOHCHTaMH 

cocraBa no AaHHOMy H3o6peTeHHK>. IIpennoM- 
THTSJibHo, ^ito6h noBepxHOcrb 6buia cAejiaHa 
H3 MerajuiOB hjih hx cmiaBaB, t.k. 3th 

MaTepHaJIbl MO^KHO HCII0JIb30BaTb nOBTOpHO, H 
OHH IIOSTOMy OMeHb SKOHOMHMHbl, OTHOCHT eJIb- 
HO HHepTHbl B XHMH^eCKOM OTHOmeHHH K 

KOMnoHeHTaM 3aaBjiiieMoro cocraBa, o6ecne™- 
BaioT 6oJibmne ckopocth TemionepeAanH, Jienco 
KOHTpojinpyeMyio TeMnepaTypy h paBHOMepnoe 
pacnpeAejiemie TeMnepaTyp. Ajkomhhhh sbjih- 
excH npennoMTHTejibHbiM MaTepnajioM una. 
nosepxHOCTeH, npHAaiomnx (J)opMy b npon,ecce 
no 5aHHOMy H3o6peTeHHK>. 

TeMnepaxypa 3toh noB epxHocra b npoijecce 
no aaHHOMy H3o6peTeHHK> HaxoAHTOi b 
npe^ejiax TeMnepaTypHoro HHTepBajiai b koto- 
poM npn oxJia^eHHH yaaponporaoro moahc£h- 
mipoBaHHoro nojmscjpHpa hpohcxoaht 
:<pHcrajijiH3auHH (T.e. ot TeMnepaTypbi, paBHOH 
hjih Bbime HH^Hen rpaimubi Ha^ajia KpHcrraji- 
jiH3annH jxo BbicmeH rpaHHUbi Hanajia KpHcraji- 

j1H3aUHH) . IIpeflnOHTHTeJIbHO, mto6m 

noBepxHOcrb, Ha Koxopyio HaHOCHTCH yflapon- 
po^Hbin MOflHcJjHn^tpoBaHHbiH nojiH3<J)Hp, Haxo- 
AHJiacb npn TeMnepaType iihkoboh ckopocth 
KpHCTajmn3auHH nojiH34)HpHoro MaTepnajia hjih 
6jih3koh k Hen, a Han6ojiee npeAno^THTejibHo, 
HTo6bi TeMnepaTypa noBepxHocrH 6buia TeMne- 

paTypOH IIHKOBOH CKOPOCTH KpHCTajIJIH3aiXHH. 

3aTeM MaTepnaji ocraBJisiOT npn stoh TeMne- 
paType b Te^eHHe BpeMeHH, AocraTOHHOM juis. 
npHflamis eMy Tpe6yeMOH npoTHBoyAapHOH 
npo^iHOCTH, CTa6HjrbHOCTH pa3MepoB, ra30BOH 
npoHHuaeMocrH h hh3koh 3HTajibnHH pexpn- 
crajuiHsan^HH. 

0co6o nonMepKHBaeTCfl, hto npn h3ix5tob- 
jieHHH npoflyKTa corjiacno naHHOMy H3o6peTe- 
hukd BpeMs npe6biBaHHfl npn stoh TeMnepaType 
onpenejiseT TaKace creneHb KpHCTajuiHMHOCTH 
b KOHeuHOM nojiH3cf)HpHOM npoAyKTe. TaK, npn 
TeMnepaTypax HHvKe TeMnepaTypbi iihkoboh 
ckopocth KpHcrajuiH3amiH b npon,ecce no 
flaraoMy H3o6peTeHHio 6yaeT Heo6xoAHMo 
6ojiee AJiHTejibHoe BpeMS npe6biBaHHst nojiHMe- 
pa Ha ynoMSHyTOH n ob epXHOCTH , MeM to, 
Kcrropoe Tpe6oBajiocb 6m, ecjin 6u MaTepnaji 
Haxo^HJica npw TeMnepaType nHKOBOH ckopocth 
KpHCTajuiH3au,HH. IlosTOMy, ecjin uejibio npn 
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H3 totob ji eH h h npo^yKTa H3o6peTeHHH sbjihctch 
cxopocTb npoH3BOACTBa, to Han6ojiee npezinoM- 

THTeJIbHO, ^IT06bI yflapOnpOMHblH MOAH(j3HUHpO- 

BaHHbiH nojiH34)HpHbtH MaTepnaji 

KOHTaKTHpoBaji c noBepxHOCTbio npn TeMnepa- 
Type nHKOBOH CKOPOCTH KpHCTaJUIH3aiIHH. 

O^HaKO, ecjiH nonycTHMbi 6o;iee AJiHTejibHbie 
cpoKH npe6biBaHHH, npaKTH^ecKH tot me 
caMbiH MaTepnaji moskho nojiy^HTb npn 
TeMnepaTypax HeonTHMajibHOH ckopocth kph- 
CTajuiH3autHH (to ecrb npn TeMnepaTypax b 
npeaejiax TeMnepaTypHoro "oKHa", npn koto- 

pblX MO^CeT npOHCXOAHTb JJHHaMHMeCKail Kpn- 

CTajum3anHH) . Heo6xoz^HMO noHHMaTb, *ito ^ieM 
6ojibmee BpeMS yaaponpoMHbiH MOflH(|)HUHpo- 
BaHHbiii nojiH3$Hp Haxo^HTca b npejjejiax 
"6KHa", rAe Mo^ceT nponcxoAHTb AHHaMH^ecKaa 
k pH CTajuiH 3 a hhs , TeM jiy^nie. 3to hpohcxokht 
noTOMy, mto AJiHTejibHoe BpeMs npe6biBaHna 
npn Tpe6yeMOH TeMnepaType rapaHrapyeT, wto 
MaTepnaji npHo6peTeT tot ypoBeHb KpHcraji- 
jih^hocth, k KOTopoMy oh ecrecTB eHHO crpe- 
MHTC3, h tskhm o6pa30M jno6aa 
peKpHCTajuiH3an,Hji npn HarpesanHH cboahtc3 
k MHHHMy My . B npon.ecce corjiacHO H3o6peTe- 
hhk) c h cnojib 3 ob ami cm nojiH3THJieHTepec|)Ta- 
jiaraoro roMonojiHMepa speMH KOHTaKTa Me^ay 

yflapOnpOMHbIM MOflHC^HXUipOB aHHbIM nOJIH34)H- 
pOM HJIH COCTaBOM MO^KeT 6bTTb OT ~ 1 ceK 
AO — 5 mhh, ot — 2 ceK AO ~ 4 MHH, OT 3 
ceK AO — 3 MHH, OT — 4 ceK AO ~ 2 MHH, 
npeznioMTHTejibHO ot = 6 ceK ao = 1,9 mhh, 
a HanSojiee npeAnoHTHTejnbHo ot = 8 ceK ao 
~ 114 cex. 

B npouecce corjiacHO AaraoMy H3o6peTeHHio 

yAapOnpO^IHblH MOAHCjDHUCHpOBaHHblH n0JIH3(J)Hp- 

hbih MaTepnaji, KOHTaKTHpyeMbiH c noBepxHO- 
CTbio, oxjiaacAaiOT c CKopocrbio ot ~ 1°C ao 
= 89°C b MHHyTy, npeAnoHTHTejibHO ot 55 5°C 
AO « 80°C b MHHyry, Han6oJiee npeAno^TH- 
TejibHo ot « 20°C ao ~ 80°C b MHHyTy. 
CKopocTb oxjia^KAeHHa npoAyxTa H3o6peTeHHfl 
npeAcraBJiaeTCJi BaxHHM jyisi npor^ecca, koto- 
poro cjieAyer H36eraTb, a hmchho ajm 
TepMHMecKoro rameHHfl KpHcrrajum 3 anim . Ta- 
khm o6pa30M, npouecc AaHHoro H3o6peTeHHH 
"paciuiaB-MaTpHna" sbjisl&tcs. nojraoH npoTHBo- 
noJio^cHOCTbio o6menpHHiiTbix npoi^eccoB Tep- 

MOCjjOpMOBaHHS "CTeKJIO-MaTpHUa" , T.K. B 

nocjieAHHX TepMH^ecKoe rameHHe KpHCTajuiH- 
3an;HH acejiaTejn>Ho. Ilocjie 3HaTOTCJibHoro 
oxjiaameHHa yAaponpoTOoro MOAHtJjnn^HpoBaH- 
Horo nojiH34>Hpa, npeAno^THTejibHO ao TeMne- 
paTypbi HH^Ke MeM hh3chm rpaHHua 
KpHCTajuiH3auHH H3 pacnjiaBa, HaH6ojiee npeA- 
no^THTejibHO HH^ce MeM T a yAaponpoMHoro 

MOAH(J)HHHpOBaHHOrO nOJra3<l)Hpa, npOAyKT H30- 

6peTemiH MoaceT 6biTb H36asjieH ot KOHTaKTa 
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c HarpeBaeMOH noBepxHOcrbio h ero mo^cho 
oxjiannTb ao KOMHaraoH TeMnepaTypbi. 3to 
3aKJiioMHTejibHoe oxjiaacAeHne ao xoMHaTHOH 
TeMnepaTypH Han6oJiee yAo6HO npoBOAHTb 
H3^ryMaiomHM oxjia^AeHHeM b B03Ayxe. 

II pH HHblX npHMeHeHHHX H306peTeHHS 

bo3mo;kho Tpe6oBaHHe, mto 6m npouecc 
oxjia^cAenHH ocymecTBjiajica c pa3HbiMH cxopo- 
ctsmh ajih pa3JiHMHbix MacreH yAaponpoMHoro 

MOAH4)HUHpOBaHHOrO nOJIH3(J)Hpa HJIH COCTaBa. 

B 3tom oryMae pa3JiHMHbie yMacrxn npocjmjni- 
poBaHHoro H3AejiH3 corjiacHO AaHHOMy H3o6pe- 
TeHHK) MoryT HMen> pa3JiHMHyio CTeneHb 

XpHCTaJUIHMHOCTH, MTO npHBOAHT B pe3yjIbTaTe 
X Da3HbIM CBOHCTBaM, T3XHM, HanpHMep, XaX 

yziapHaH npoMHocrb. Tax, HanpHMep, 6yTbuib, 
cziejiaHHas H3 yAaponpoMHoro MOHH<J)HUHpoBaH- 
Horo nojiH3c£>Hpa hjih cocrraBa corjiacHO AaHHO- 
My H300peTeHHK), MO^CeT HMeTb b o6jiacTH, 

coflepacameii ropjiOBHHy, 6oJiee Bbicoxyio cre- 

neHb KDHCTaJUIHMHOCTH H COnpOTHBJieHHe Tep- 

MHnecKHM Aec^opManMM, MeM hmcct xopnyc 
6yTbuiH. Taxoro poaa npHMeHeHHa MoryT 6biTb 
npeanoHTHTejibHbi, HanpHMep, b aBTOMaTH3H- 
poBaHHbix npoueccax 3anoOTeHM tophmhm 
nponyxTOM, npn xoTopbix Mamxy npnxjiaAbiBa- 
k>t x 6yTbuiH Bcxope nocjie ee sanojiHeHHa. 

3o MHomx npHMeneHH^x AaHHoro H3o6pe- 
TeHH3, HanpHMep ABOHHbie ninneBbie xoHTen- 
nepbi jijisi neMH, Tpe6yeTca, MTo6bi oxjia^meHHe 
yAaponpoMHoro mo ah(|)hhhpob aHHoro nojiH3cj3H- 
pa hjih cocTaBa corjiacno AaHHOMy H3o6peTe- 

HHKD npOHCXOAHJIO npH OAHHaXOBOH CXOpOCTH 

h xoHTporapoBaJiocb, MTo6bi 3TOT nponecc 
oxJiaacAeHHfl 6mji H3orepMHMecxHM hjih b 
3Ha"qHTejn>HOH creneHH H30TepMHMecxHM b 
OTHomeHHH npoAyKTa. OxjiaxcaeHHe 3thm 
choco6om MHHHMH3HpyeT o6pa30BaHHe BHem- 
hhx HanpS/KeHHH b nojiHMepHOH crpyxType, h 
MHHHMH3HpyeT TaxHM o6pa30M HanpaaceHHa, 
BHCBo6o2KAaeMbie npn HarpeBaHHH, Taxace xax 
ycaAxy nocjie 4>opMOBaHHa. TepMHH "H30Tep- 
MHuecKu" 3Aecb 03HaMaeT, mto TeMnepaTypa 
- yaaponpoMHoro MOAH^HijHpoBaHHoro nojinscfiH- 
pa hjih cocrraBa corjiacHO AanHOMy H3o6peTe- 
hhk> 3 3 h a^HT ejibH oh creneHH OAHa h Ta ace 
iio BceMy o&beMy, Tax mto b MaTepnajie He 
o6pa3yx)Tca TeMnepaTypHbie rpaAHeHTbi hjih 
ohh CBeneHbi x MHHHMyMy. TepMHH ,f H30Tep- 
MHMecxH b 3HanHTejibHOH creneHH" o3HaMaeT, 
mto Bcaxoe OTXJioHeHHe ot H3 OTepMHM ecxoro 
oxjia^AeHHfl MHHHMajibHo, Tax mto Tpe6yeMaa 
TepMH^ecxaa cTa6HjibHOCTb pa3MepoB npoAyKTa 
H3o6peTeHH5i, xoTopaa npoHCxoAHT b pesyjib- 
TaTe Aec})opMai;HH npoAyxTa npn HarpeBaHHH 
ot ~ -60*C ao « 200°, He npeBbimaeT ~ 6%, 
npeAnoMTHTejibHO He npertHmaeT « 5%, a 
Haw6o^ee npeAnoMTHTejiBHo MeHee 3%. 
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B pe3yjibTaTe npouecca TepMocJjopMOBaHHH 
"pacnjiaB-MaTpHua" corjiacHO AaHHOMy H3o6pe- 
TeHHio noJiyneHHbie TaxHM o6pa30M xpncrajLnbi 
yAaponpoMHoro MoaHcJpHijHpoBaHHoro nojiH3cj>H- 
pa HBJiaioTca BbicoxocoBepmeHHbiMH h hmciot 
OAHHaxoBbiii pa3Mep h MoryT 6biTb coBepmeHHH 
b Tpex H3MepeHHax. KpoMe Toro, B npOTHBO- 
nojioacHOCTb x o6menpHHSTbiM npoueccaM, b 
xoTopux xpncTajuibi HMexjT 6oJibmoH pa36poc 
b pa3Mepax, ohh b ochobhom MeHbme MeM 
KpHCTajuibi HacTosniero MaTepnajia h coBep- 
meHHH b nepBVio o^epeAb jinnib b Asyx 
H3MepeHHax. Erne oahhm pe3yjibTaTOM AHHa- 

MHMeCXOH XpHCTaJIJIH3aUHH SIBJISeTCfl TO, MTO 

H3Aejnia, cAeJiaHHbie sthm cnoco6oM, sibjishotcb 
OAHopoAHbiMH no seen cBoeii crpyxType. 

YAaponpOMHblH M O AH(J)HIH4pOB aHHblH nojin- 
3Cj)Hp no A^HHOMy H3o6peTeHHK» H H3Ae;iHe 
corjiacHO AaHHOMy H3o6peTeHHK) HMeioT mhoto 
nojie3Hbix npeHMymecTB HaA Hcnojib3yeMbiMH 

npe^e yAaponpOMHblMH MOAH4>HUHpOBaHHbIMH 
nOJIH3(J)HpHbIMH MaTepHaJiaMH. rjiaBHblMH H3 

hhx sBJijiiOTca Bbicoxaa yAapHaa npoMHOCTb, 
cra6HjibHocTb pa3MepoB npn noBbnneHHOH 
TeMnepaType, HH3xaa ra3onpoHHnaeMOCTb, hh3- 
xaa creneHb pexpHCTajuiH3an^iH npn HarpeBa- 
HHH, xapaxTepH3yeMast AH P ; Ka^biM H3 sthx 
onHcaHHbix Bbime cbohctb yAaponpoMHbiH 
MOAH(J)Hii,HpoBaHHbiH nojiHSC^Hp naRCJiser npo- 
MbinuieHHoe H3AejiHe H3 Hero. 

flpyrHM npeHMymecTBOM AaHHoro H3o6pe- 

TeHH3 HBJIHeTCfl TO, MTO T.X. npOAyKT 

mTaMnyiOT h enocp e aotb eHHO H3 pacruiaBJieHHO- 
ro cocTOSHHs, to AeTajiH npecc~4)0pMbi c 
6ojn>meH Jierxocrbio nepeAaioTca npocJjHjrapo- 

BaHHOMy H3AejIHK). B 3TOM COCTOHT OTJIHMHe 

ot TexHOJiorHH HH3xcrreMiiepaTypHOH mTaMnoB- 

XH, npH XOTOpOH He BCe TOHXHe ACTajIH 

nepeAaioTca 4)opMe xoHeMHoro npoAyKTa. Ta- 
xhm o6pa30M, H3o6pereHHe o6ecneMHBaeT 
yAaponpoMHbie MOAH4>HH,HpoBaHHbie nojiH3c{)Hp- 
Hbie H3AejiH5i, HMeiomne 6ojiee 3aMbiCiioBaTyK> 
xoHCTpyK^HIo; 3to AonycxaeT 6ojiee pa3JiHMH- 
Myio MapxnpoBxy aHajiorHMHbix npoAyKTOB. 

CjieAyiomHM none3HbiM npeHMymecTBOM 
AaHHoro npoAyKTa H3o6peTeHHfl sBjiseTCH to, 
mto MaTepnaji B03Moaaio btophmho nepepa6o- 
TaTb npn npouecce MeTaHOJiH3a pennxjioBHx 
nojms^HpoB. TaxHM o6pa30M, iiomhmo CHH^ce- 

HHJI CTOHMOCTH 3a CMCT B03M03KH0CTH BTOpHM- 

hoh nepepa6oTXH npoAyKTOB, npoAyKT 
H3o6peTeHHA He 3arpH3HsteT oxpyacaioiAyio 
cpeAy. 

npOH3BOACTBO OrpOMHOTO MHCJia H3A6JIHH 

bo3mo^cho h nojie3HO npn npaxTHMecxoM 
Hcnojib30BaHHH npoaecca corjiacHO HacroflmeMy 
H3o6peTeHHK>. 06hmho jno6oe H3AeJine, xoTopoe 
b Hacroflmee BpeMfl H3roTOBJiaeTca H3 yAapon- 

pOMHOrO MOAHCjDHUHpOBaHHOrO nOJIH3(J)HpHOrO 



35 941 
MaTepH&na MoaceT 6biTb caejiaHo H3 MaTepnajia 
corjiacHO aaHHOMy H3o6peTeHHK>. IIpeAnowTH- 

TejIBHO HCnOJIb30BaHHe TeX H3AeJTHH, KOTopue 

HMeioT oco6bie. npeHMymecTBa b oTHomeHHH 
ra30BOH npoinmaeMOCTH, TepMHnecxoH cra- 
6hjibhocth pa3MepoB h yjiy^meHHOH yaapHOH 

CTOHKOCTH yAaponpOHHOTO MOAHCj^HUHpOBaHHOrO 

nojiH3(£>Hpa no aaHHOMy H3o6peTeHHio. 

fljia npHMepa, a He b nopaAxe orpaHH^emia 
n dhb ozjHTCSf cjieAyronjHH nepe^eHb, *rro6bi 
yKa3aTb Te H3Aejraa, KOTopbie MoryT 6bitb 
noTenimajibHo h 3roTOB ji eHBi npn npaKTH^ecxoM 
npHMeHeHHH AaHHoro H3o6peTeima: ronneBbie 
KOHTeiraepbi, npnronHbie AJia HcnojiB30BaHHa b 

odbTCHblX H MHKpOBOJIHOBblX ne^aX, BKJIIOMaH 

noAHOCbi, xopo6xH, MemoMKH, cyMKH h T.n.; 
KOHTeHHepH jijisl acH^KOCTeH, npHroAHBie %Jia 

H CnO JIB 3 OB B MHKpOBOJIHOBblX H o6bPIHbIX 

ne^ax, HanpHMep kohtchh epbi rjix HanHTKOB, 
TaKHx xax cokh, mojioko, KO(£>e, Man, Boaa, 
ra3HpoBaHHbie hsihitkh h T.n.; ynaxoBxa ajis 
MaTepnajiOB, HyacAaiomHXca b CTepHJin3au;HH 
XHMHHecxHM, paffHan.HOHHBiM, TeMnepaTypHbiM 

CHOCOOOM H C HCnOJTbSOBaHHeM AaBJieHHS HJIH 

MpyniM MeToaoM, HanpHMep nacTepH3anHa, 
aBTOKjiaBHpoBaHHe, o6pa6oTxa nepexHcaMH, 
c6paooTKa oKCimaMH, raMMa-oSjiyneHHe h T.n., 
BKjno^aa MeOTUHHCKHe npHcnoco6jieHHa, c£ap- 
MaueBTHMecKHe KOHTeihjepBi, numeBbie kohtch— 

He DM H pa3JIHMHbie H3AeJIHa; H MeflHJXHHCKHe 

ycrpoHCTBa, AJia KOTopbix HH3K33 ra30Baa 
npoHHrcaeMOCTB aBJiaeTca npeiiMymecTBeHHOH 
xapaKTepHCTHKOH. KpoMe toto, mjxejmsi co- 
rjiacHo AaHHOMy H3o6peTeHHK) (HanpHMep, 
nraneBbie KOHTeHHepbi) Toace Hcnojn>3yiOTca 
npeidMYinecTB chho npn komhsthoh TeMnepaTy- 
pe. HanpHMep, mnneBbie KOHTeHHepbi corjiacHO 

AaHHOMV H306peTeHHK) nOJie3HO HCnOJIb30BaTb 

AJia saMopo^ceHHbix nnrqeBbix npoflyxroB npn 
TeMnepaTypax no KpaHHen Mepe ao ~ -60°C; 
stot dpaicr aBJiserca pe3ynbTaTOM yjiy^mieHHOH 
CTa6n7iBHocrn pa3Mepos npoAyxTa H3o6peTeHHa. 

flonojiHHTejibHoe npenMymecTBo npoayKTa 
H3o6peTeHHa coctoht b tom, hto oh o6jiasaeT 
MHoroKpaTHp Hcnojn>3yeMOH CTa6njrbHOCTbio 
pa3MepoB, TaK xax BBmep^KHBa gt MHoroKpaT- 
Hbie Harpesbi, HanpHMep TepMiraecKyio crepH- 
jiH3aixmo, 3a kotopoh oieAyeT HarpeB b 
mhkpobojihobbix hjih o6bimhbix ne^ax. B 
xa^ecTBe Apyroro npHMepa npojryxT H3o6peTe- 
HHfl Moacer BbiAep^HBaTB MHoroxpaTHbie npo- 
ueccbi CTepHJiH3amiH, HanpHMep neperoHxy, 
hjih MHoroxpaTHbie npoueccH peKOHcrpyKnHH, 
hjih KOM6HHan,Hio 3THX npon,eccoB 3a CMeT 
CBoen npeBoexoAHOH cra6HjrbHOCTH pa3MepoB. 

Tax xax yAaponpo^Hbie MOAH(})Hn,HpoBaH- 
Hbie nojiHScJmpbi MoryT 6bitb pacnjiaBJieHbi Ha 
MHOJKecTBO cJ)opM, to fleTajiH 4>opMbi nOBepx- 
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HOCTH 3aBHCHT TOJIBKO OT Bbl6paHHOrO H33.ejIHfl. 

Tax, HanpHMep, npn H3roTOBJienHH nnmeBoro 
KOHTeHH epa noBepxHOCTbio corjiacHO AaHHOMy 
H3o6peTeHHio aBjiseTca Ta noBepxHocrb, koto- 
paa npraaeT yaaponpoHHOMy MOAH^HUHpoBaH- 
HOMy cocrasy (J>opMy noAHOca. fleTajin H3AejiHH 
Taxace onpeAejiHioTcs ero kohcmhbim HcnojiB30- 
BaHHeM, HanpHMep TeM, h eo6xoAHMa nnmeBOMy 
KOHTeHHepy OAHa hjih mho^kcctbo noBepxHo- 
creH, cnoco6Hbix He3aBHCHMbiM o6pa30M yAep- 
^cHBaTB mnneBOH npoAyxT. H3Aejins, Taxne 
xax nnmeBbie noAHOCbi h aHajiora^HBie 

KOHTeHHepbi, npennOMTHTejIBHO H3rOTOBJIHTb 

3Kcrrpy3HeH pacnjiaBa npn npaxTiraecKOM hc- 

nojib 3 OB aHH H AaHHOTO H306peTeHHH. 

ByTburb sBjraeTCs ApyrHM H3AejineM corjiac- 

HO AaHHOMy H306peTeHHK), AJIH H3rOTOBJieHHS 

Kcrroporo nojie3HO HcnoJiB30BaTb yAaponporayio 

MOAH(|)HII 1 HpOBaHHyK) nOJIHMepHyiO KOMn03H- 

d;hio. B CBH3H c TeM, ^TO yAaponpoMHbiH 
MOAH4)Hn,HpoBaHHbiH nojiH3(J)Hp o6ecne*iHBaeT 
npeBocxoAHbiH ra30BbiH 6aptep jxjis. Apymx 
npHMeHiieMbix b Hacroamee BpeMa MaTepnajiOB, 
6yTbuib 5 CAeJiaHHaa H3 yAaponpo^nioro moah- 
4)HH,HpoBaHHoro nojiH3<J)Hpa no AaHHOMy H3o- 
6peT eHHio , oco6eHHO nojie3Ha ajih 
Hcnojrb30BaHHa c HanHTKaMH, HanpHMep c 
ra3HpoBaHHbiMH HanHTKaMH, b KOTopbix coAep- 
acHMoe HaxoAHTca noA AaBjieHHeM. C Apyron 
CTopoHbi, KOHTeHHepbi RJiR coAepacaHHH npo- 
AyKTOB noA BaKyyMOM Tax»:e o6ecne"qHBaiOTCH 
HacTOMro;HM H3o6peTeHHeM, 3to ocymecTB JIH eTCH 

3a CTeT BblCOKOH ra30BOH npOHHUaeMOCTH, 

xapaxTepHOH AJia yAaponpo^moro MOAH(|)Hin5po- 
BaHHoro nojni3(}}HpHoro nojiHMepa. KoHTeimepBi 
3Toro THna nojiy^aioT npeHMymecrBeHHo nHeB- 
MO(J)opMOB aHH eM npH npaxTH^ecxoM Hcnojn>3o- 
BaHHH AaHHoro H3o6peTeHHa. npoAyxT 
HacToan^ero H3o6peTeHHa MoaseT hmctb oAHHa- 
KOByK) TOJinnmy, earn 3to Tpe6yeTca noTpe- 
SnTejno, oflnaKo sto ne aBJiaeTca 
o6a3aTejn>HbiM. 

CymecTByeT mho^cctbo npeHMymecTB, 
o6ecne^HBaeMbix npoAyxTOM h npoueccoM 
corjiacHO AaHHOMy H3o6peTeHHio HaA npoAyx- 

T3MH H npOI^eCCaMH, HCnO JTB3y eMBIMH B 

HacToarnee BpeMa. CaMbie ocHOBHBie H3 hhx 
aBjiaiOTca npoH3BOAHbiMH yjiyiimeHHOH yAapHOH 

npOHHOCTH, HH3KOH ra30BOH npOHHII,aeMOCTH H 

BbicoKOH CTa6miBHOCTH pa3MepoB MaTepnajia 
H3o6peTeHHa. MaTepnaji Hacroamero H3o6peTe- 

HHH rOACH AJia HCnOJIb30BaHHJI B MHKpOBOJIHO- 
BblX ne^ax (npoHHuaeM ajih HSJiy^ieHHa b 
mhkpobojihobom AHana30He, He AonycxaeT 
h36htomhoto neperpeBa npn B03AeHCTBHH 
MonzHbix ypoBHen 3Toro H3 JiyMeHHa , KOTopoe 
Hcnojn>3yeTca b o6menpHHaTbix mhkpobojiho- 
bhx ne^ax), h 3to ero cbohctbo HcnoAb3yeTca 
b KOHTeHH epax tuisi nHmeBbix npOAy ktob . 
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MaTepnaji Hacrosinero H3o6peTeHHH npwroaeH 
TaK^ce nasi Hcnojib30BaHHfl b o6mmhhx ne^ax 
npn TeMnepaTypax Bbrme 215°C, npw ycaztxe 
jiHHeiiHbix pa3MepoB MeHee 6%, npeano^TH- 
TejiMO MeHee 5%. KoHTeiraepu, n3roTOBJieH- 
Hbie H3 MaTepnajia, corjiacHO saHHOMy 
H3o6peTeHHKD, TaK»:e yBejiHMHBaioT cpox xpa- 

HCHH3 npOAyKTOB K3K hoa AaB^eHHeM, T3K h 
uon BaKyyMOM, noTOMy hto ra30Bas npoHHH,a- 
eMOCTb Hacroamero MaTepnajia HH^ce, ^eM 
npoHHiiaeMOCTb Hcnojib3yeMbix paHee MaTepn- 
ajioB. KoHTemiepbi, caejiaHHbie H3 MaTepnajia 
corjiacHO A.aHHOMy H3o6peTem«o, o6ecne^nBaioT 
TaK^ce .iVMniHH Bxyc h TeKcrypy nnmeBbix 

npOUVKTOB, HaXOflSIUHXCH B HHX, nOTOMV MTO 

corjiacHO AaHHOMy n3o6peTeHHio MoryT Bbinep- 
;KHBaTb noBbimeHHbie TeMneparypbi 6e3 xopo6- 
jieHiis, pa3pymeHna yiuiOTHeHHH hjih hhhx 
Aed>exTOB npoAyKTa, Aonycxasi TaKHM o6pa30M 
vMeHbmeHHe cpoxa npe6biBaHHs npn BbicoxoH 
TCMnepaType no cpaBHeHHio c TeM, kotopmh 
rpe6yeTC3 npH Hcnojib30BaHHH npeatmix npo- 
avktob. HanpHMep, npoAyKT HacToamero H30- 
6peTeHns MO^ceT BbiaepacaTB neperoHxy npH 
TCMnepaType ot ~ 135°C ao » 175°C, KoropaH 
3 Mine TeMnepaTypbi neperoHKH, Hcno;ib3yeMOH 
npe^szie (« 130°C). C ootb eTCTB eHH o npoAOJi- 
:KHTejibHocTb neperoHKH npH TeMnepaType 
MoaceT 6bitb b 3HaMHTejibHOH creneHH yMeHb- 
meHa, npHBona k TOMy. mto BpeMS, b Te^eHHe 
KOToporo immeBOH nponyKT AOJiaseH 6biTb hoa 
b o 3 a eiiCTB h cm TeMnepaTypbi neperoHKH, TO^e 

AOJUKHO yMeHblHHTCH. 

CjieayiomHe npHMepbi npuBefleHbi hickc, 

MTo6bI nOMOm> JIIOflSM, KBaJIH<j3HUHpOBaHHbIM B 
3TOH 06jiaCTH, B II paKTHM eCKOM npHMeHCHHH 

aaHHoro H3o6peTeHHa c noMombio Hjunocrpa- 

IXHH, 3TH npHMepbl He CJieAyeT HCTOJIKOBblBaTb 

xaK orpaHHMeHHe. B naTeHTax, Ha Koropbie 

3fleCb CCbUiaiOTCH, MOXHO HaHTH AOnOJIHHTMb- 

Hbie aaHHbie, KOTopBie MoryT 6biTb noJie3Hbi 

HeKOTOpbIM npaKTHKaM, Ka^KAblH H3 3THX 

naTCHTOB BKjnoHeH BMecre co ccbuikoh . 

IIpHMepbl. 

CjienyiomHe SKcnepHMeHTti no nponyaca- 
hhk> KHCJiopofla 6bura npoBeAeHbi HcnbiTaTejib- 
hoh jia6opaTopHeii "Oxtran npH 23°C h 60 
RH/100 RH. 

ripHMep 1. 

IIojiy^eHHe CII3T nariH3(})Hpa h aHajiH3 

MCTOAOM flCK. 

ripHMepHo 454 Kr CMecii 50/50, coAepxa- 
meii 0,95 nojiH3THJieHTepe<}n , aJiaTHoro roMono- 
jiHMepa (npoayKT (J)HpMbi Goodyear Tire and 
Rubber Co, N 9506, npoaaeTCS nofl 4?npMeH- 
HhiM Ha3BaHHeM CLEARTUF) , npeflBapHTejibHo 
Bbicy LuviBajiH npH = 166"C b Te^eHHe 6o^ee 6 
mucob u cyujMjiKe ao coAep^caHHa boam MeHee 
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MeM 50x10"°. npHOw*IH3HTeJIbHO 23 Kr M3TpHM- 

HO-KapKacHoro ysaponpoMHoro MOAn4)HKaTopa 
(npoAyKT Rohm and Haas, N 5375) TaK^ce 
npeABapHTe^BHO BbicymHBajiH npH — 99°C b 
Te^eHHe ~ 2,5 uaca aHajiom^HbiM cnoco6oM. 
K cm ecu yAaponpoMHoro m o ah c|3 hii,h pos aHH oro 
nojiH3(J)Hpa 6buio Ao6aB^ieHO okojio 1,1 xr 
jiHHeHHoro, HMeiomero HH3Kyio ruiOTHOCTb 
no jih3thji eH a b KaMecTBe areHTa BbicBo6o»cAe- 

HHil H3 npeCC-CJ)OpMbI (npOAYKT (JjHpMbl 

Goodyear Tire and Rubber Co, N N AI, 
HMeioraiiH hhackc TeKyMecra 09), 3Ta cMecb 
6buia Ao6aBJieHa k BbicymeHHOMy nojra3<J)npy 
b Welex SKCTpyAep c Hcnojib30BaHneM o6hm- 
Horo no/tH3$npHoro mHexoBoro CMecHTejia 
(Davis Standard Co). Ilpn TeMnepaType ot 
« 266°C ao ~ 288°C MaTepaaji noAaioT c 
noMOEObio Hacoca nasi vMeHbmeHHH nepenaAOB 
AaBjieHHa Ha 3Kcrpy3Hio, ocymecTBJifleMyio b 
peB epCHBHOM npoqpHJie npn OAHHaKOBoii TeM- 
nepaType ruia b ji eHHS . riojiyMeHHbiH takhm 
o6pa30M nojiH34)HpHbiH jihct nepeMemaioT b 
o6bniHbiH ra6KHH KO»:yx noABecKH MyHAinTyxa 
npn TeMnepaType npecc-4)opMbi 555 185°C. 
CocraB ocraBzisioT b npecc-c|)opMe Ha ^ 40 
ceK, nocjie ^ero npeccoBaHHbrii nojmsc^HpHbiH 
jihct H3B ji eKaiOT H3 npecc-<t>opMbi h npeAOcraB- 
jihiot eMy AajibHenmee oxjia^aieHHe ao kom- 
HaTHOH TeMnepaTypbi. CpeAHan TOJim,HHa 
nojiH3(J)HpHoro vTHcra cocraBjiajia okojio 0,05 
cm. 

Oht. 1 npeAcraBuseT AaHHbie aHajiH3a 
AH(J)(£>epeHHHajibHOH CKaHHpyionieH KajiopnMeT- 
pHeii 6,200 Mr CT13T MaTepnaJia, H3roTOBJieH- 
Horo, KaK 3Aecb yxa3aHO. AHanH3 npoBOAHJicn 
Ha CHCTeMe TepMHMecxoro aHajiH3a "Perkin 
Elmer 7 Series" corjiacHO pexoMeHAanHaM 
npoH3BOAHTejno. KpHBaa Ha (J5nr. 1 npeAcraB- 
jihct aHajiH3 JI,CK, CAejiaHHbiH npn HarpeBamra 
MaTepHajia ot ~ 90°C ao ~ 270°C npn 
CKopocTH 25°C/mhh. B o6^acrH ot 90°C ao 
to^ikh njiaBjieHHS MaTepnajia (okozio 251 °C) 
He Ha6^K)Aajiocb HmcaKHx Heo6biMHbix peaKUHH 
peKpHcrajuiH3aimn. CTeneHb KpHcrajuinHHOCTH , 
cocraBJisioinaH oko^o 29%, BbiracjiHJiacb no 
SHAorepMHMecKOH peaicuHH b HHTepBajie ot 
182°C h 265°C c noMombio KajiopHMeTpHMe- 
cxoro aHajiH3a, ncno^b3y3 ypaBHeHne 
%C = (AH T x3,434)-0,2804, 
FAe AH= AH p +AH n b Kan/r, h rae AH p - 
3HTajibnnfl peKpncTajuiH3auHH (npHHHMaeMaa 
3 a 0 b Bbi™cjieHnax zyia MaTepHajia b a3hhom 
npHMepe), a AH n - 3HTajibnnH njiaBJieHHS 
(35,757 fl^c b stom npHMepe), o6e onpeAejieHbi 
no flCK TepMorpaMMe, a C% - creneHb 
k pH crajuinMHocTH MaTepnajia. 

IlpeAniecTByiomHH aHajiH3 noKa3HBaeT, ^to 
npaKTH^ecKH Bee cnoco6Hbie KpHCTajuiH30BaTb- 
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ch MaTepHa-nti, npHroaHbie npn oxjia^caeHHH co 

CKOpOCTbK) 20 O C/MHH, 3aKpHCTaJUIH30BaJIHCb, H 
MTO HHKaKOH peKpHCTaJUIH3aUHH B 3T0M 

MaTepnajie He 6mjio otmchcho, ncno;ib3y5i 
MeToit ZICK. TaKHM o6pa30M, npn h a rpe b 3hhh 
yxa3aHHoro BHme MaTepnajia HMeer Mecro 
He3HaMHTejiBHaH pa3MepHas ycaflxa hjih He 
nponcxonHT HHKaxoH pa3MepHoii yca^KH nojiH- 
3(t>HpHoro npo^yKTa 3a c^eT ero peKpHCTajuiH- 

3aUHH. 

06pa3irbi, H3roTOB jieHHBi e no ynoMSHyTOMy 
Bbinie cnoco6y, 6buih ncnbrraHbi Ha ra3onpo- 
HimaeMOCTi c Hcnojn>30BaHHeM aHajiH3a acopo- 
cth nponycKaHHfl KHOiopoaa. Mccjies.oBaHHa 

3binOJIHHjTKCb B 10- j #MeHKOBOH CHCTeMe 

"Oxtran" (Modern Controls) b Alcoa Labs, 
Hcnonb3ya craimapTHoe o6opyaoBaHne rjix 
ncnHTaHHfl ynaxoBOK. HccjienoBaHne ocymecr- 
BJiajiocb npn 23° C h OTHOcirrejibHOH Bjia;KH0CTH 
CHapy^H 60%, OTHOCHTejibHOH BjiajKHocra 
h3hvtph 100%. HccjieAOBaHHe nepeHOca npo- 
BOflHJiH dryers 5 £Heii h 21 aeHb, sth flairabie 

SKCTpanOJIHpOBaJIH K rOtfHHHblM CKOPOCTHM 
nponycKHHHii. Hjis B bIHHCJI eHHS KHCJIOpOHHOH 
npoHHiiaeMocra Hcnojn>30BajiH CKopocrH npo- 
nycKaHHa b 7 HcnbiTamiax. 

3 Ta6jiHne 1 npHBeaeHbi pe3yjibTaTbi 
HcnbiTaHHH no nponycKamno b o6pa3n.ax 
ruiomaflbio 161 cm 2 h cpejn*eH TOJimnHtJ 0,05 

CM. 

ripoHHn,aeMocTb KHCjiopoAa zyis sroro 
MaTepmia Ha ochob aHHH jih6o 5-zjHeBHbix 
HcnbiTaHHH, jih6o 21-AHeBHbix cocTaBHjia 0,94 
cm - 0,025 mm/645 cm 2 - 24 *iac - aTM. 

IIpHMep 2. 

no^H34)HpHbm cpcrraB 6bui caejiaH b 
3HaTOTejibHOH creneHH Tax, KaK sto oimcaHo 
b npHMepe 1, 3a HcmnoHeHHeM Toro, *ito 
cpenHjis KOHeMHaa TOJimHHa np eccoB arrHrax 
.ihctob 6buia ~ 0,04 cm. HcnbrraHHa Ha 
ra30Byio npoHtmaeMocrb 3Toro MaTepnajia 6 hjih 
ocymecTBJieHbi TaK, xaK sto onncaHo b 
npHMepe 1, hx pe3yjiBTaTbi npHBeaeHbi b 
Taojmiie 2. 

BbUIO BblHHCJieHO, WTO KHCJIOpOflHafl npoHH- 
UaeMOCTb Ha OCHOBaHHH 5-flHeBHbIX HCIIblTaHHH 

cocraBHJia 0,81 cm 3 - 0,025 mm/645 cm 2 - 24 
qac - aTM, b to BpeMH KaK 21-^HeBHbie 
HcnHTaHHa o6ecneMHjm npommaeMOCTb, paB- 
hvk) 0,79 cm 3 - 0,025 mm/645 cm 2 - 24 ^ac 
- aTM. CnpaBOHHHK (fcHpMbi Goodyear Tire and 
Rubber aaeT KHCJiopoflHyio npoHHii,aeMOCTb mix 
CTaHAapTHoro CLEARTUF, paBHyio 10 cm 3 - 
0,025 mm/645 cm 2 - aeHb - aTM una. 
HeopneHTHpoBaHHoro MaTepna/ia npn 25°C h 

OTHOCHTeJIbHOH BJia^HOCTH 0% H 5 cm 3 - 0,025 

mm/ 645 cm 2 - fleHb - aTM una. opHeHTHpOB&H- 
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Horo MaTepHajia. 3th HcnbiTaHHs ocHpsaHbi Ha 
HcnbiTaHHH ASTM, MeToz* D-1434. 
IIpHMep 3. 

Ilpouezrypa, aHajiorHHHaa yKa3aHHOH b 
npHMepe 1, 6buia noBTopeHa c hhctmm 
roMonojiHMepHbiM no;iH3THJieHTepeci)TajiaTOM, 

HMeiOmHM C06CTB eHHyiO B£t3KOCTb 0,80 (c|>HpMa 

Eastman Kodak, npoAyxTOBHH HOMep 9902) 
BMecro CMecH 50/50, cocraBJiinon^HM 5% no 
Becy ot Bcero cocraBa, KapkacHO-MaTpH^Horo 
MonHcfiHKaTopa 5375, KaK b npHMepe 1. B 3Ty 
CMecb He 6hm BioiiOMeH areHT BbicBo6o3caeHHH 
H3 npecc-4)opMbi N N AI. H noJiH34>Hp, h 
yaaponpoMHbiH MOflncJ)HKaTop 6buiH BbicymeHbi, 
HarpeTH h npeccoBaHbi, KaK b npHMepe 1. 
CpexjHflH TOJimHHa KOHeHHoro jiHcra noJiH3c{3Hpa 
6buia 0,08 cm. 3aTeM 3,3 Mr o6pa3en; 
no^H3(J)Hpa 6bui Hccjiezi.OBaH MeToaoM flncj?4)e- 
peHUHajn>Hofi cKaHnpyionieH KajiopHMeTpHH. 

Our. 2 npeACTaBjiaeT pe3yjibTaTbi aHajni3a 
3,3 Mr 3Toro MaTepaajia MeroflOM flCK. 
BepxH5tH KpHBan He yxa3biBaeT Ha peKpHcraji- 
jiH3aixHK> npn TeMnepaTypax HHa:e TeMnepaTy- 
pbi ruiaBjieHHa npoayKTa npn Harp eB aHHH co 

CKOpOCTbK) 20°C/mHH. 3HA0TepMa HJiaBJieHHH 

b HHTepsajie Mea^y 214°C h 265°C cootbct- 
CTByeT AH n , paBHOH 42,554 fl^c/r, yxa3biBaa, 
mto npo^yKT HMeeT creneHb KpHCTa/uiH^HocTH 
~ 34,9%, xaK BbrracjieHO b npHMepe 1. 

HnacHaat KpHBan oxjiaameHHji 3K30TepM b 
HHTepBajie ot 205°C ao 119°C yKa3tiBaeT, ^to 
npn CKopocra oxjiaacgeHHa 20° C/ mhh m3kch- 
Majn>Haa creneHb KpHcrajura^HOCTH nojiH3(^np- 
Horo MaTepnajia cocTaBJiaeT ~ 36 % ( H T = 
-44,974 Jl^c/r). 3Aecb, h b Apyrax TepMorpaM- 
Max oxjiaameHHH AH T - o6maa sHTajrbraiH 
peaKUHH AHHaMHMeCKOH KpncTajuiH3an,HH , Ta- 
KOH, B KOTOpOH CTeneHb KpHCTaJIJnMHOCTH, %C 

Bbi^iHCJifliOT no ypaBHeHHio 

%C - (AH T x3,434)-0,2804, 
r^e AH r cooTBeTCTByeT SHTajrbnHH ^hhsmir e- 

CKOH KpHCTaJIJIH3aHHH B KSUfl/ T. 

KaK bhaho no HHacHen kphboh, BepxHM 
rpaHHua Ha^ajia KpHCTajuiH3amiH H3 pacnjiasa 
3Toro MaTepnajia Haxoairrcfl okojio 185°C, 
TeMnepaTypa hhkoboh ckopocth KpHcrajuiH3a- 
uhh H3 pacnjiaBa cocraBJiaeT — 170°C, a 
hh3chm rpamma KpHCTajuiH3an,HH ~155°C npH 
y Ka 3aHHOH ckopocth oxjiaameHHa. 

Pe3yjibTaTH, nojiyHeHHbie mix 3Toro MaTe- 
pnajia, bhobb yKa3biBaiOT, mto, KaK 3to 6bmo 
onpeAejieHO flCK, He BtisBJieHO peKpHcrajmH- 
3auHH, h noaTOMy npn HarpeBaHHn eoiH h 
B03MO»cHa, to OTim He3HaMHTe^bHafl ycajnca 
pa3MepoB, Bbi3BaHHaai peKpHCTajuiH3auHeH npo- 
ayKTa. 

IIpHMep 4. 
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ripouecc, yKa3aHHhiii b npHMepe 3, b 
3Ha^HTejibHOH creneHH noBTopHeTca, 3a hck- 

JTIOHeHHeM TOrO, MTO n0JIH3C£>HpHbIH COCTaB 

coaepacHT 2,5% ot Beca roMonojiHMepa 
y^aponpoMHoro MOAn4)HKaTopa N AI, ncnojib- 
3yeMoro b npHMepe 1. Onr. 3 npeA.craBJiseT 
^CK TepMorpaMMy 6,700 Mr nponyKTa, 
npHroTOBJieHHoro corjiacHO aaHHOMy npHMepy. 
BepxHflH xpHBaa npeflCTaBJiaeT HCCJieAOBaHHe 
MeTO^oM JI.CK HarpeBaHHH nojiH3(})Hpa ot ~ 
90° C ao - 300°C npn ckopocth HarpeBa 
20°C/mhh. IIjiaBJieHHe MaTepnajia 3aBepmajiocb 
non TeMnepaType ~ 270°C. KaK h b 
npegtijiyiUHX npHMepax, b nponecce narpesa 
ne hdohcxoaht peKpHCTajuiH3airHH nojiH3c£>Hp- 
Horo MaTepnajia. SHAOTepM ruiaBJieHHs ot 
162°C 3p to 274°C naiOT 3HTaJibnHio njiaBJie- 
hhh AH n , paBHyio 40,339 flac/r, noKasbiBaa, 
uxo 3tot MaTepna-n HMeeT CTeneHb KpHcraji- 

JIHHHOCTH ~ 33%. 

Hh;kh£ji KpHBaa Ha 4>ht. 3 npeAcraBJiaeT 
cooom TepMorpaMMy flCK, nojryneHHyK) npn 
oxjiaacaenHH o6pa3ixa, HarpeToro, KaK yKa3aHO 
3Lime, ao 90°C co CKopocrbio 20°C/mhh. 
Corjiarao onpeAejieHHSM no 3K30TepMe Kpn- 
crraJuiH3auHH oKa3ajiocb, mto TeMnepaTypa 
Ha^ajia xpHcrajiJiH3airHH H3 pacruiaBa cocraB- 
jimt ~ 204°C, TeMnepaTypa tihkoboh CKopocra 
KpHcrajuiH3auitH paBHa « 198°C, a hmchss 
rparonia TeMnepaTypbi KpHCrajuiH3annH H3 
paciuiaBa — 188 C C. Bbuio BbrracjieHO, mto npn 

TaKOH AHHaMHMeCKOH KpHCTaJUIH3amiH MaKCH- 

MajibHas CTeneHb KpHCTajuiHMHOCTH nojiH3(J)Hpa 
cocraBJiaeT 36% npn yKa3aHHOH cKopocrn 
oxjia^meHHH corjiacHO onpeAejieHHHM flCK. 
Pe3yjrbTaTM 3Toro npHMepa, B33Tbie BMecre, 
yKa3biBaiOT, mto nojiH3cJ)npHBiH MaTepnaji, 
ccbopMOBaHHbra no onncaHHOMy Bbime npoueccy 
npocpHJiHpoBaHHfl, coAepaarr okojio 97% cno- 
co6Horo KpnCTajuiH30BaTbcat MaTepHajia, koto- 
pbiH MoacHO nojry^HTb npn stoh CKopocra 
oxjiaacneHHH. 
IIpHMep 5. 

Bbui noBTopeH nponecc, onncaHHbiH b 
npHMepe 1, 3a HCKJiioMeHHeM Toro, mto areHT 
Bbic3o6o5KAeHHfl H3 npecc-cjpopMbi N AI He 

BKJIIO^eH B nOJIHSC^HpHblH COCTaB. 

9,4 mt MaTepHajia 6hjio npoaHaJiH3HpoBaHO 
mctoaom JI,CK, b pe3yjn>TaTe nojryMeHbi 
TepMorpaMMH, npeAcraBjieHHbie Ha 4)nr. 4. IlpH 
HarpesaHHH o6pa3ua ot ~ 90°C ao — 300°C co 
CKopocTbio 20° C b MHHyTy He Ha6jnoflajiocb 

3K30TepMbI peKpHCTaJUIH3aUHH (BepXHSH KpH- 

Ban). ripw oxjiaamemiH 3Toro MaTepnajia ot 
= 300°C ao ~50°C co CKopocrbio 40°C/mhh 

npOM C XOflHJl a AHHaMHMeCKafl KpHCTaJL7IH3 aUHfl , 

xaK 3to yKa3aHO 3K30t&pmoh KpHcraJuiH3auHH. 
CorjiacHO onpeAejieHHSM no 3K3crrepMe AHHa- 



MHuecKOH KpncTajiJiHsauHH, Ha^ajibHaa TeMne- 
paTypa KpHCTajuiH3aunn H3 pacnjiaBa coct3bh- 
jia «190°C, TeMnepaTypa nHKOBon CKopocra 
KpHCTajL7iH3an,HH H3 pacnjiaBa cocraBmia ~ 
18TC, a HH^cHsa rpaHHija KpHCTajuiH3auHH H3 
pacrmaBa cocraBHjia = 165°C. 3K30TepMa 
cooTBeTCTByeT cTeneHH KpHcrajuiiraHocTH — 
26% b 3tom oxjiaxcAeHHOM o6pa3ue. MaTepnaa, 
H3 roTOB jieHHbiH cor^acHO onHcaHHOMy Bbime 
npoueccy npocJjHJiHpoBaHHH, HMeeT creneHb 

KpHCTaJIJIH^HOCTH « 98% OT BejIHTOHH, 
KOTOpaH AOCTH2CHMa npH CKOpOCTH oxjiaameHHH 
40°C/mhh. 
IIpHMep 6. 

B stom HJunocTpaTHBHOM npHMepe npouecc 

npOHCXOAHT B 3HaMHTejIbHOH CTeneHH TaK, KaK 

3Td onncaHO, npn stoh Hcno;ib3yeTCs TOJibKo 
HHCTbin nojiH3THJieHTepe(i)TajiaT c co6ctb chhoh 
BH3KOCTbio 0,80 6e3 KaKHX-jm6o Ao6aBOK. 
IIpeAnojiaraeTCfl, mto npoAyKT AOJiaceH HMeTb 
HeBbiaBJiaeMyio mctoaom flCK SHTajibnnio 
peKpHCTajuiH3au,HH npn h arp eB aHHH co cKopo- 
CTbio 25°C/mhh. 
IIpHMep 7. 

rioBTopaiOT npon,ecc, b 3HaMHTejnsHOH 
creneHH onHcaHHbiH b npHMepe 1, HcnoJib3ys 
roMonojiHMep nojiHSTHJieHTepectrraJiaTa c co6cr- 
BeHHOH BS3KOCTbK> 0,95 (npojryKT 4>npMbi 
Goodyear Tire, N 9506), jiKHetabiH nojiHSTH- 

^eH C HH3KOH IUIOTHOCTbK) (N AI) B KO JIHM eCTB e 

2,5% no Becy, HHKaKoro yAaponporaoro 
MOAH(f>HKaTopa He HCnOJIb3yiOT. 0ah3ko bmccto 
KOHTpo/rapyeMoro oxjiaacAeHHH b npecc-(i)opMe 
b stom npHMepe MaTepnaJi 6bicrpo oxjiaacAaicrr 
co CKopocrbio okojio 100°C/mhh jxjis Toro, 

HT06bI TepMH^ieCKH nOAaBHTb AHHaMHMeCKyK) 

KpHCTajiJiH3auHK> nojrH3ci)Hpa bo BpeMa oxjiaac- 

AeHHS H npOH3BeCTH TSKHM o6pa30M JOTCT 

noJiH34)Hpa c o^eHb hh3koh creneHbio KpHCTan- 

jrHHHOCTH. 

20,6 mt 3Toro MaTepnajia noroM 6buio 
npoaHajiH3HpoBaHO mctoaom flCK, Ha 4)Hr. 5 
npHBeAeHbi pe3yjibTaTbi HarpeBa flCK. MaTe- 
pnaji HarpeBajiH ot « 50°C ao 5=3 300°C co 
CKopocrbio 20°C/mhh. Kax bhaho no 6ojn>moH 
3K30TepMe peKpHCTajuiH3an,HH , pacnoJioxeHHoii 
MeacAY 5=3 125°C h « 190°C, 3tot MaTepnaji 

SBJIHeTCfl BbICOKOaMOp4>HHM npH KOMH3THOH 

TeMnepaType, KaK oacHAajiocb 3a c^eT TepMH- 
^ecKoro rameHHfl ahh aMHM ecKoii KpHCTajuiH3a- 
uhh MaTepnajia b npouecce npeABapHTejibHoro 
oxjiaacAeHHH. 06mafl creneHb KpHCTajuiHMHO- 
cth, BbiMHCJieHHaa KaK cyMMa AH pexpHCTaji- 
jiH3auHH h AH njiaBJieHHH noKa3HBaer, mto 
MaTepnaJi KOMHaTHoii TeMnepaTypH HMeeT 

CTeneHb KpHCTaJUIHMHOCTH okojio 1,8%. 

3a c^eT BbicoKOH creneHH peKpHCTajuiH3a- 
uhh npn HarpeBaHHH 3Toro BbicoKoaMop4>Horo 
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nojiH3(i>Hpa 3tot MaTepwaji hmcct hh3kvio 
CTaomibHocTB pa3MepOB, BM3BaHHyio pexpH- 
cTa-rmn3amieH. Bbi^ncjieHHas no 3X30TepMe 
peKpHCTajLnn3au,HH Ha cfc>Hr. 5 pexpHCTajuiH3a- 
UH5i o6bflCHaeTca y b ejiHM emi eM creneHH xpn- 
CTajuiHMHOCTH MaTepnajia (aMopcfcHoro IT3T) 
ao BejiH^HHti 6ojiee ~ 27% b npon,ecce 
HarpeBa, mto npeAnojiaraeT 3Ha™TejiBHyio 
creneHb Aec^opMauHn MaTepnajia npn HarpeBa- 
HHH. 

TIpHMep' 8. 

Ilpouecc b 3HaMHTejibHoii creneHH thxoh 
^xe, KaK onncaH b npuMepe 1, 6bui noBTopeH 
c nojiHScbHpoM, HBjisrornHMCH IT3T roMonojin- 
MepoM cbnpMbi Goodyear Tire c co6ctbchhoh 

B33K0CTBIO 0,95 H A06aBXOH N AI B XOJIHMeCTBe 

2.5% ot o6mero Beca cocraBa, 3a Hcxjiiowe- 
hhsm Toro, mto MaTepHaji oxjiaamajics b 
KOHTaKTe c npecc-<j?opMon TOJibxo b Te-qeHne 
16 cex, npeACTaBJiHmHx cy6onTHMajrbHoe BpeMa 
Ajih AHHaMH^ecxoH KpHCTajum3aiaiH SToro 
MaTepnajia. 

Onr. 6 npeACraBjiaeT flCK TepMorpaMMy 
npn HarpeBaHHH 11,6 mt nojinscJjHpa H3 3Toro 
npHMepa ot ~ 50° C ao « 300°C co cxopocrbio 
20°C/mhh. 3x30TepMH*iecxas . pexpncTajuin3a- 
iiiiii BbisBjiseTCH b HHTepsajie ot ~ 125°C ao 
~ ■ 175°C, yKa3biBafl, *ito stot MaTepnaji 
AOJi;xeH HcnMTbiBaTb H36biTO*myio ycaaxy npH 
3 tux noBbimeHHbix TeMnepaTypax, BM3BaHHyio 
npoaeccoM pexpHcrajuinsauHH. 06m; yio creneHb 

XpHCTaJIJIHMHOCTH BblHHCJISIOT no flaHHMM HCK, 

ona cocraBJiHeT = 26%, H3 xotopbix 6oJiee 
neM «= 9% Bbi3BaHBi peKpHCTajuiH3aD,HeH npn 
HarpesaHHH. 
IlpHMep 9. 

npHTOTOBjiemie CII3T yAaponporaoro mo- 
OTcbHUHpoBaHHoro nojiH3<J>npa mctoaom "pac- 
iuiaB-MaTpnua" n flCK aHajra3. 

CMecB 50/50, coAepxamafl roMonojiHMep 
nojiH3THJieHTepecj)TajiaTa (npojayxT (Jjhpmbi 
Goodyear Tire and Rubber Co, N 9506, 
npojjaeTca noA TOproBtiM Ha3BaHneM 
CLEARTUF) c co6ctb eimon b33xoctbio 0,95 
npeflBapHTejiBHO BHcymHBajiH npn «* 160°C b 
Te^eHHe 6onee 6 MacoB b cynmnxe ao 
coAep^caHHfl BpAM MeHee ^eM 50xl0" 6 . ripn- 
MepHo 10% no Becy xapxacHO-MaTpHHHoro 
MOAncbnxaTopa (npoayKT 4)npMU Rohm and 
Haas, N 5375) TaxHM ace o6pa30M npeABapn- 
T&nbHO BbicymHBajiH npn *= 99°C b TeveHne 
= 2,5 MacoB. K cm ecu yflaponporaoro 
MOAHcfiHixHpoBaHHoro nojiHMepa 6hjio Ao6aBJie- 
ho «s 2,7% no Becy nojiHsnuieHOBoro areHTa 
no BHCBo6o^AeHHK) H3 npecc-(£opMbi, HMeio- 
rnero HH3xyio ruioraocTb (npoayKT cfmpMbi 
Goodyear Tire and Rubber Co, N N AI, 
HMeiomHH HHnexc TexyMecra 0,9). 3Ta CMecb 
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6buia Ao6aB^eHa x BbicymeHHOMy nojiH3<i>Hpy 
b sxcTpyaep Welex, ncnojn>3ysi craHAapTHbiH 
nojiHscjDHpHbiH nmexoBbiH CMecHTejib (Davis 
Standard Co). MaTepnaji HanpaBjuuiH ^epe3 
Hacoc unsi pacnjiaBa, mto6h yMeHbmHTb 
xojie6aHHH ztaBJieHHH, coxpaHM ero npn 
TeMnepaType ot 266°C ao = 288°C, a 3aTeM 
sxcrpyAHpoBajiH b peBepcHBHOM npoc^iuie, 
HMeiomeM oAHHaxoByio TeMnepaTypy miaBJie- 

HHS XaX JIHCT, HMeiOIAHH ABa H3MepeHHS. 

3aTeM nojiH34>HpHbiH jihct nepeMemajra b 
o6biMHMH rnoKHH xoacyx noABecxH MVHAmryxa 
(EDI Co), TeMnepaTypa npeccoBaHHfl 6buia 
ycraHOBJieHa 185°C. CocraB ocTaBJiauin b 
npecc-4)opMe Ha « 40 cex, nocjie Hero 
npeccoBaHHbiH jihct nojiH3ct>Hpa H3BjiexajiH H3 
npecc-(J>opMbi h Aonycxajiocb AaiifcHeHinee ero 
oxJia^cAeHne ao x OMHa thoh TeMHepaTypH. 
CpeAHas TOJiniHHa Jincra H3 no^H34)Hpa 6buia 
ot « 0,04 ao ~ 0,05 cm. 

McaieAOBaHHe CTI3T MaTepnajia npoBOAH- 
jih MeTOAOM AH434?epeHii,HajibHOH cxannpyiomeH 
xajiopHMeTpHH Tax, xax 3to onncaHo 3Aecb. 
MccjieAOBaHM npoBOAHjincb Ha cncreMe Tep- 
MHMecxoro aHajni3a Perkin Elmer, Tax xax sto 
yxa3aHO b pexoMeHAamuix ^jis npoH3BOAHTejia. 
06pa3eu aHajiH3HpoBajm npn HarpeBaHHH co 
cxopocTbK) 20°C/mhh. B AHana30He ot 90°C h 
touxh ruiaBjieHHH MaTepnajia (oxojio 251 °C) 
He Ha6jiK>Aajiocb HHxaxnx peaxiniH pexpHcraji- 
jiH3auHH. CTenem> xpHcrajuiHTOOCTH, BtniHC- 
jieHHaa npn SHAOTepMHuecxoH peaxrmn 
MaTepnajia h onpeAejiaeMafl H3 AaHHbix 
xajiopHMeTpErqecxoro aHajima, cocraBJiaeT ot 
= 26 ao — 29% corjiacHo ypaBHeHHio 

%C = (AH r x 3,434) -0,2804, 
rAe AH T — AH p +AH n b xajiopnax Ha rpaMM h 
rAe AH p - SHTajitnHH pexpHcrajuiH3auHH 
(npHHSTaa 3a 0 ajis b mhhcji chhh una. 
MaTepnajia b a^hhom npHMepe), a AH n - 
SHTajibiiHJi njiaBJieHHfl (35,757 Jl^/v b stom 
npHMepe), o6e BejiHMHHM onpeAejieHbi no flCK 
TepMorpaMMe, C% - creneHb xpHcrajunrajocTH 
MaTepnajia b %. 

IlpeAinecTByionxHH aHajiH3 yxa3HBaeT, mto 
npaxTHMecxH Becb cnoco6HMH xpHcrajuiH30- 
BaTbCii MaTepnaji 3aKpHCTajuiH30BajiCii npn 
oxjia^meHHH co cxopocTbK) 20°C/mhh, h hto 
c noMOim>K> RGK b stom MaTepnajie He 
BbiHBjieHO HHxaxoH pexpHCTajurH3an;HH. TaxHM 
o6pa30M, npn HarpeBaHHH BbimeynoMflHyToro 
MaTepnajia He hpohcxoaht ycaAKH pa3Mepos 
nojiH3(j5HpHoro npoAyKTa hjih nponcxoAHT ^Hinb 
He3Ha^HTejibHafl ycaAKa ero, Bbi3BaHHan pexpn- 
CTajuiH3an^ieH. 

06pa3u,bi, CAejiaHHbie no onncaHHOMy Bbime 
npoueccy, HcnbiTbiBajiH Ha yAapHyio npoMHOCTb, 
HcnojiB3yfl yAapHwe HcnHTaHHH no Gardner. 
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HcnHrraHHs npoBOflHJiHCb npH komhsthoh 
TeMnepaType h Bjia^cHOCTH. Pe3y;ibTaTbi yaap- 
Hbix HcnbiTaHHH npHBeneHti b Ta6;mne 3. 

YaapHaa npoMHOCTb 3toto MaTepwa^ia 6HJia 
HH3KOH : 24 AK)HMa - 4?yHT (61 cm - 453,6 
r), bhcokoh: 48 ^iohmob - cj)yHT (122 cm - 
453,6 r). h cpenHeii: 32 flioMMa - cfcyHT (81 cm 
- 453,6 r). 

IIpHMep 10. 

n pnroTOB ji 6HH6 CT13T yAaponpo^Horo mo- 
jiHcpHixiipoBaHHoro noJiH3<J>Hpa MeTOflOM "pac- 
njiaB-MaTpiraa" h JXCK aHajiH3. 

Cmccb 50/50, coaep^Kaniaji roMono;niMep 
nojiH3THJieHTepe(J)TajiaTa (npoAyKT <J> H P MbI 
Goodyear Tire and Rubber Co, N 9506, 

TIDOflaeTCH nO£ TOprOBbIM Ha3B3HHeM 

CLEARTUF) c coSctbchhoh bhskoctbio 0,95 
6bui npenBapHTejibHO BticymeH npH ~ 166°C 
b TeMeniie 6ojiee 6 *iacoB b cymnjixe no 
coneD>KaHH5i boabi MeHee MeM 50x10"°. npH- 
MepHo 2,5% no Becy KapxacHo-MaTpHMHoro 
Mo^HcpHKaTopa (npoayKT (£>HpMbi Rohm and 
Haas. N 5375) Taicace npeABapHrejibHO 
BbicyniHBajiH npH = 99 e C b Te^eHHe — 2,5 
mecob T3KHM- ace o6pa30M. K 3toh ysaponpoM- 

HOH MOffHCflHUHpOBaHHOH nOJIHMepHOH CMeCH 

6bmo Ao6asjieHo ~ 1,2% no Becy jiHueHHoro 
n 0JIH3THJI eHa hh3koh iuiothocth b KanecTBe 
areHTa no BbiCBo6o>KjjeHHio H3 npecc-c|)OpMbi 
(nponyxT cpHpMbi Goodyear Tire and Rubber 
Co, N N AI, HMeiompm hhackc TexyqecrH 
0,9). X 3Toii cm ecu 6buio Ao6aB^eHO 18% no 
secy Apyroii cm ecu, co^ep^cameH 30% noji- 
HKapooHaTa mhctotbi 144 (npoAaBaeMbiH 
General Electric Company) h 70% 3THJieH-6y- 
THjiaKDHJiaTHoro conoJiHMepa (Chevron 
Chemical Company, N 1120-70). 3Ty kom6h- 

HKpOBaHHVK) CMeCb AoGaB/uura K BblCymeHHOMy 

nojiH3(J)Hpy b SKcrpyflep Welex, ncnojiB3ya 
ooHMHbiH mHexoBbiH CMecHTeJib (Davis Stand- 
ard Co), 3tot MaTepnaji HanpaBjuuin ^epe3 
nacoc fljis pacnjiaBa, mto6h yMeHbniHTb 
xojieoaHna AaBJieHHH, ero TeMnepaTypy Bbmep- 
acHBajiH npn 3tom ot ~ 266°C ao ~ 288°C, 
a 3aTeM SKCTpyAHposajiH b p eB e pchb hom 
npocbmie, HMeiomeM OAHHaxoByio TeMnepaTypy 
njiaBJieHHH xax jihct, HMeromHH jn?a H3Mepe- 
hhs. 3aTeM nojin3(£>HpHbiii jihct nepeMemajin 
b o6h^hhh rH6KHH xoacyx noflBecxH MyHAm- 
Tyxa (EDI Co.), TeMnepaTypa npeccoBaHHH 
6buia ycraHOBJieHa okojio 185°C. CocraB 
ocTaBJiiuiH b npecc-<t>opMe Ha ~ 40 cex, nocjie 
Mero npeccoBaHHbiii jihct nojiH3(})Hpa H3BJiexa- 
jim H3 npecc-<j5opMbi, h flonycKajiocb AaJibHeik- 
mee oxjia:»cneHHe ero ao komh3thoh 
TeMnepaxypbi. CpeAHM TOJinjHHa .MCTa nojiH- 
3(Jxnpa Gbuia ot ~ 0,05 cm ao ~ 0,08 cm. 
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AHajin3 MeToaoM 3Hc{)i)epeHn 1 HajibHOH cica- 
HHpyiomeH xajiopHMeTpHH (JXCK) CI13T 
MaTepnajia npoBOiiHJiH TaK, xax sto 3Aecb 
onncaHO. HcaieAOBaHHe npoBOAHjin c ncnojib- 
3QBaHHeM CHCTeMbi TepMir^ecKoro aHajiH3a 
Perkin Elmer 7 Series corJiacHO peKOMeHAauH- 
hm ajih npoH3BOAHTeji5i. 06pa3en, HccneAOBajiH 
npn CKopocra HarpeBaHHs 20°C/mhh. HHKaKHx 
3K30TepMHMeCKHX peaKijHH peKpHcraji^H3auHH 
ae o6Hapy^:eHO b AHana30He ot 90°C h 
TeMnepaTypbi iuiaBJiemifl MaTepnajia (oko^o 
251 °C). OreneHb KpHCTajuiHTOOcra, BbiMHCJieH- 
Han no 3HAOTepMHMecKoii peaKumi MaTepnajia 
h onpeAejiaeMan no aaHHUM KajiopnMeTpH^e- 
cKoro aHajiH3a corjiarao npHB eAeHHOMy HH^ce 
ypaBHeHHio, cocraBHJia — 26 %: 

%C = (AH T x3,434)-0,2804, 
rAe AH= AH p +AH n b Kajiopnax Ha rpaMM h 
rAe AH p - 3HTajibnna peKpHcrajiJin3auHH 
(npHHHTan 3a 0 b Bbi^HCJieHnax aji^ MaTepnajia 
b AaHHOM npHMepe), a AH n - sHTajibnHfl 
njia b ji chk9 (35,757 fl^t/r b stom npHMepe), 
o6e BeM^HHH onpeAe^eHM no flCK TepMO- 
rpaMMe; %C - creneHb KpHCTajuiHMHOCTH 
MaTepnajia b %. 

TIpeAniecTByiomHH aHaini3 yKa3biBaeT, mto 
npaKTHMecKH Becb cnoco6Hbra KpHCTajuiH30- 
saTbca MaTepnaji 3aKpHcrajuiH30Banc5i npn 
oxjiaacAeHHH co CKopocTbio 20°C/mhh, h ^to 
b 3tom MaTepnajie He 6buio BbiHBJieHo HmcaKOH 
peKpncTajuiH3amin c noMonrbio flCK. 

06pa3Ubi, H3roT0BjieHHbie BBimeyKa3aHHbiM 
MeTOAOM, 6buih HcnbiTaHbi Ha yAapHyio 
npoMHOCTb, Hcno^b3ya yAapHbie HcnbiTaroiH no 
Gardner. HcnbiTaHHa npoBOAHJiHCb npn kom- 
HaraoH TeMnepaType h BjiaacHOcra. B Ta6jnnj,e 
4 npHBeAeHbi pe3yjiBTaTBi yAapHbix HcnbiTaHHH. 

YAapHaa hpomhoctb 3Toro MaTepnajia 6auia 

HH3KOH - B 56 AK)HMOB - (|)yHT (142 CM - 

453,6 r), bhcokoh - b 104 AiOHMa - 4)vht 
(264 cm - 453,6 r) h cpeAHeH - b 73 AioiiMa 
- (fcyHT (185 cm - 453,6 r). 
IIpHMep 11. 

II pHTOTOB ji eHH e CII3T yAaponpo^Horo mo- 
AH<J)HH,HpoBaHHoro nojiH34>Hpa MeTOAOM "pac- 
njiaB-MaTpHua" h flCK aHajiH3. 

CMecb 50/50, coAep^aman roMonojiHMep 
nojin3THJieHTepei»TaaaTa (npoAyKT (Jjhpmh 
Goodyear Tire and Rubber Co., N 9506) c 
co6ctb eHH oh BH3KOCTbio 0,95 6buia npeABapn- 
TejibHO BbicymeHa npn 166°C b Te^eHHe 6ojiee 
6 Ma cob b cymHJixe ao coAepacaHHfl boah He 
MeHee mcm 50X10" 6 . IIpHMepHO 2,5% no Becy 
KapicacHO-MaTpHMHoro MOAH(J)HKaTopa (npoAyxT 
4)npMbi Rohm and Haas, N 5375) Taxace 
npeABapHTejibHO BbicyniHBa^H npn 99°C b 
Te^eHHe 2,5 MacoB t3khm ace o6pa30M. K 
3toh yAaponpoMHon MOAH(J)HUHpoBaHHOH noji- 
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HMepHOH cMecH 6buio Ao6aB;ieHO ~ 1,2% no 
Becy >thh e fi h oro noJiHSTiuieHa hh3xoh iuiotho- 
cth b KanecTBe areHTa no BHCBo6o5KneHnio H3 
npecc-c|?opMbi (npoAyxT 4>hpmm Goodyear Tire 
and Rubber, N N AI, hmcioiohh HH^exc 
TeKyMecrH paciuiaBa 0,9). K stoh cm ecu 6bmo 
Ao6aBJieHo 9% no Becy apyron CMecH, 
coAepacameii 30% nojraxap6oHaTa hhctoth 144 
(npo^aBaeMHH General Electric Company) h 
70 % 3THJieH-6yTHjiaKpiuiaTHoro conojiHMepa 
(Chevron Chemical Company, N 1120-70). 3Ty 

KOMOHHHpOBaHHyK) CMCCb A06aBJiajIH K Bticy- 

ineHHOMy nojiHScJmpy b sxcrpyaep Welex, 

HCnOJIb3yH OOHMHHH mHCKOBblH CMeCHTCJIb 

(Davis Standard Co). 3tot MaTepnaji HanpaB- 
nsum ^epe3 Hacoc Rjia pacruiaBa, mto6bi 
yMCHtnitiTb Ko;ie6aHHa AaBJieHHa, ero TeMne- 
paTypy BbtnepatHBajiH npa stom ot = 266°C 
30 ~ 288°C, a 3aTeM sxcrpyAHpoBajm b 
pesepcHBHOM npocJjHJie, HMeiomeM OAHHaxoByio 
TeMnepaTypy miaBJiemia, xax jihct, hmcioiuhh 
jnsa H3Mepemia. 3aTeM nojmscJmpHbiH jihct 
nepeMemajiH b o6bniHbiM rn6xHH xoxyx 
nojTBecxH MyHjnnTyKa (EDI Co), TeMnepaTypa 
npeccoBaEHS 6buia ycraHOBJieHa oxojio 185°C. 
CocTaB ocTaBJiHJiH b npecc-<t>opMe Ha — 40 
cex, noaie nero npeccoBaHHbiH jihct nojmstjmpa 
HSBJiexajni, h aonycxajiocb ero AaJibHeiiniee 
oxjiasKnemie ao komhsthoh TeMnepaTypbi. 
CpeAHaa TOJinrnHa jracra nojiH3(J>Hpa Gtuia ot 
0,07 cm ao = 0,08 cm. 
AnajiH3 MeTOAOM sH(i)(J»epeHixHaJibHOH cxa- 
HHpyioiaea KajiopHMeTpHH (flCK) CII3T 
MaTepnajiOB npoBOAHJin Tax, xax sto 3flecb 
onncaHO. HccjieAOBamie npoBOAmra c ncnojib- 
30BaHneM cHcreMbi TepMH^iecKoro aHajni3a 
Perkin Elmer 7 Series corjiacno pexoM eHuann - 
3M AJia npon3BOAHTejia. 06pa3en; HCCjieaosajiH 
npn cxopocrH HarpeBaHHfl 20°C/mhh. Hnxaxiix 
3K3 ot epMHM ecxHx peaxirjoH peKpHcrajunisanHH 
ne ooHapyaceHo b nnana30He ot 90° C ao 
TeMnepaTypbi iuiaBJieHHa MaTepnajia (oxojio 
251°C). CTeneHb KpHcrajuiHMHOCTH , BUHHCJien- 
Haa no sHAOTepMHMecxon peaxrum MaTepnajia 
h onpeAejiaeMaa no AaHHbiM xajiopHMeTpirtie- 
cxoro aHajiH3a corjiacHO npHB eASHHoro Hnxe 
vpaBHeHHH, cocraBHJia ~ 31%: 

%C = (AH T x 3,434) -0,2804, 
me AH T = AH p +AH n b xajiopnax Ha rpaMM h 
me AH p - sHTajiBnHH pexpHCTajuni3airiiH 
(npHHaTas 3a 0 b BbrracjieHHax AJia MaTepnajia 
b aaHHOM npHMepe), a AH n - 3HTajn>nnji 
ruiaBJieHHfl (35,757 Rtk/t) b stom npHMepe), 
o6e BejiHMHHbi onpezxejieHH no flCK TepMO- 
rpaMMe; %C - creneHb xpHcrajunreHOCTH 
MaTepnajia b %. 

npeAmecrByKmnm aHajiH3 yxa3biBaeT, mto 
npaxra^ecxH Becb cnoco6Hbrii xpncTajuiH30- 
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BaTbca MaTepnaji 3axpHCTajUiH30Bajica npH 
oxjiaacxi.eHHH co cxopocrbro 20 6 C/mhh, h mto 
b 3tom MaTepnajie He BbiaBJieHO HHxaxoii 
pexpHCTajuiH3anKH c noMombio flCK. TaxHM 
o6pa30M, npn HarpeBaHHH BbmieyKa3aHHoro 
MaTepnana nponcxoAHT He3HaMHTejibHaa yca^xa 
pa3MepoB no^H34>HpHoro npo^yxTa 3a cmct ero 
pexpHCTajLTH3aixHH hot ycazrxH He nponcxo^HT 
BOo6m;e. 

06pa3Ubi, cAejiaHHbie no oimcaHHOMy Bbime 
npoueccy, HcnbiTbtBajiH Ha yaapHyK> npoMHOCTb, 
Hcnojib3ya yaapHbie HcnbrraHHa no Gardner. 
HcnbiTaHHa npoBOinuracb npH xoMHaraoH 
TeMnepaType h BJia^Hocni. B Ta6jinue 5 
npHseAeHbi pe3yjn>TaTbi yuapHbix HcnbiTaHHH. 

YAapHaa npo^HOCTb 3Toro MaTepnajia 6buia 

HH3KOM - B 48 ZIKDHM - (J>yHT (122 CM - 453,6 

r), Bbicoxoii - b 64 aiohm - c£yHT (163 cm - 
453,6 r) h cpeAHeH - b 53 jnoHMa - (JjyHT 
(135 cm - 453,6 r). 
IIpHMep 12. 

npHTOTOBJieHHe CI13T yAaponpoMHoro mo- 
AH(J>HnHpoBaHHoro nojm3(t)Hpa mctoaom "pac- 
miaB -MaTpima h ACK aHajm3. 

CMecb, coAepacamaa roMonojiHMep hojih- 
3TiuieHTepeciJTajiaTa (npoAyxT 4>HpMbi 
Goodyear Tire and Rubber, N 9506, npoAaerca 
hoa ToproBbnvi Ha3BaHneM CLEARTUF), c 
co6ctb chhoh B33KOCTbK) 0,95 6buia npeABapH- 
Tejn>Ho BbicymeHa npn 166°C b TeMenne 
6ojiee 6 ^acos b cyinHJixe ao coAepacaHHa BOAbi 
He MeHee ^ieM 50xl0" 6 . K stoh cmcch 6buio 
Ao6aBJieHO 10 secoBbix % Apyroft cmcch, 
coAepacameii 30% nojniKapSoHaTa ^hctoth 144 
(npoAaBaeMbiH General Electric Company) h 
70% 3THJieH-6yTHJiaxpHJiaTHoro conojiHMepa 
(Chevron Chemical Company, N 1120-70). 3Ty 
KOM6nHHpoBaHHyio CMecb Ao6aBJiajra x Bbicy- 
meHHOMy nojm3ct)Hpy b sxcrpyAep Welex, 
Hcnojn>3ya oGbi^mbiH mHexoBbiH CMecirrejib 
Davis Standart Co. 3tot MaTepnaji HanpaB^ajra 
^cepe3 Hacoc am pacruiaBa, mto6h yMeHbnniTb 
KOJie6aHHH AaBJieHHa, npn stom TeMnepaTypy 
MaTepnajia noAAepacHBajm ot ~ 266°C ao ~ 
288 p C, a 3aTeM sxcrpyAHpoBajin b peBep- 
chbhom npoc^HJie, HMeK)m,eM OAHHaKOByK) 
TeMnepaTypy ruiaBjieHna, xax jihct, HMeionpiH 

ABa H 3M ep eHHH . 3aTeM n0^H3(J)HpHbIH JIHCT 

nepeMernajiH b o6brrabiH rn6KHH xoacyx 
noAsecxH MyHAnnyxa (EDI Co.), TeMnepaTypa 
npeccoBaHHa 6buia ycraHOBJieHa « 185°C. 
CbcraB ocraBJiajiH b npecc-(J)opMe Ha — 40 
cex, noaie ^ero npeccoBaHHbiH jihct nojiH3cJ?Hpa 
H3BjiexajiH, Aonycxajiocb ero AaJibHenmee 
oxjiaameHHe ao xoMHaraoH TeMnepaTypn. 
CpeAHaa TOJin^HHa jnicra nojiH34)Hpa 6buia ot 
« 0,03 cm ao — 0,05 cm. 
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AHa?IH3 MeTOflOM AHCjDCfepeHUHaJIbHOH cxa- 

HHpyiomeii xanopHMeTpHH (HCK) Cn3T 
MaTepnaJioB npoBOAHJiH Tax, xax 3to 3Aecb 
onwcaHO. Mccjie^oBaHHe npoBOAHJin c ncnojib- 
30BaHHeM CHCTeMti TepMHMecKoro aHajiH3a 
Perkin Elmer 7 Series corjiacHO pexoMeHAaun- 
5im mis. npoH3BOAHTeji5i. 06pa3eu, HCCJienoBajiH 
npn CKopocra HarpeBaHHH 20°C/mhh. HnxaxHX 

3K30TepMH^eCKHX peaKH,HM peKpHCTa^JIH3ail,HH 

He o6Hapy»;eHO b Anana30He ot 90°C ao 
TeMnepaTypH miaB ji eHH si MaTepnajia (oxojio 
251°C). CTeneHb xpHCTajuiHMHOCTH, BbrracjieH- 
Kas no 3HnoTepMH^ecKOH peaxuHH MaTepnajia 
h onpeAMaeMaa no 3.aHHHM xanopHMeTpHHe- 
cxoro aHajiH3a corjiacHO n pHB e AeHH omv HH^ce 
vDaBHeHHK), cocraBHjia ot — 27% ao ~ 30%: 

%C - (AH T x3,434)-0,2804, 
rne AH T — AH p +AH n b xajiopnax Ha rpaMM h 
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rae AH p - sHTajibmra peKpncTajuiH3au.nn 
(npHHaTaH 3a 0 b BbiMHCJieHHax nnsi MaTepnajia 
b aaHHOM npHMepe), a AH n - SHTajibnna 
njiaBJierafl (35,757 fl^/r b stom npHMepe), 
ooe BejiHMHHbi onpegejieHbi no JJCK TepMO- 
rpaMMe; %C - CTeneHb xpncrajiJiH^HOCTH b %. 

ripejnnecTByioni.HH aHaJiH3 yxa3biBaeT, mo 
npaKTH^ecKH Becb cnoco6HbiH xpHCTamiH30- 
BaTbca MaTepnaji 3axpHcrajiJiH30BajiCii npn 
oxjiaameinra co cxopocTbio 20°C/mhh, h mto 
3 stom MaTepHajie c noMom>K> ZI,CK He 

BHSBJieHO HHKaKOH pexpHCTaJUIHSaUHH. TaKHM 

oopa30M, npH HarpeBaHHH Bbimeyxa3aHHoro 
MaTepnajia nponcxoAHT He 3 Ha^HT e JibH a s yca^xa 
pasMepoB nojiH34)HpHoro npoAyxTa, Bbi3BaHHas 
ero peKpHCTajuiH3anHeH, hjih ycaznoi He 
npoHcxoflHT BOo6m.e. 

06pa3n,bi, cAejiaHHbie no onncaHHOMy Bbime 
npou.eccy, HCirbiTbiBajm Ha yAapHyio npo^iHOCTb, 
ncnojib3ya yAapHbie HcnbiTaHHS no Gardner. 

McnblTaHHH npOBOAHJIHCb npH KOMHaTHOH 

TeMnepaType h b jia skhocth . B Ta6jiHne 6 
npHBeaeHbi pe3yjibTaTbi yAapHbix HcnbrraHHH. 
YAapHas npo^HocTb 3Toro MaTepnajia 6buia 

HH3XOH - B 56 AK)HMOB - (J)yHT (142 CM - 

453,6 r), BbicoxoH - b 104 AioHMa - $>yHT 
(264 cm - 453,6 r), cpeAHsm yAapHaa npoHHOCTb 
6buia 75 AK>HMOB-4)yHT (191 cm - 453,6 r). 
IIpHMep 13. 

Bbuio cocTaBJieHO 12 cjieAyromnx xoMno3H- 
uhh no^H3THJieHTepect>TaJiaTa, u,H(J>paMH 0603- 
HaMeno BecoBoe npoijeHTHoe coAep^caHne 
KaxAoro KOMnoHeHTa. B npHB e ashhoh HH3xe 
Tao/iHue 7 A- no-rasTH/ieHMeTHJiaxpHjiaTHbiH 
y^aponpoMHbiH MOAHcJjHxaTOp, coAepxamHH 
npn6-nM3HTejibHO 20 Becosbix % axpHjiaraoro 
coMOHOMcpa, Ba3KOCTb paciuiaBa = 0,5 r/10 

MHH COFTiaCHO H3MepeHHflM C HCnOJIb3 OBaHHeM 

Merofla ASTM D 1238. B - to ace caMoe, mto 
A, ho B5i3KocTb paciuiaBa ~ 2 r/10 mhh 



COmaCHO H3MepeHH5IM C HCnOJIb30BaHHeM Me- 

TOAa ASTM D 1238. MRA - .THHewHbiH, 
HMeiomnH HH3KVK) njioTHocTb areHT no 
BbiCBo6o»y^eHHio H3 npecc-4)opMbi. 

KaacAaa cMOJia 6buia npnroTOBjieHa b 
3Ha^HTejibHOH creneHH Tax, xak sto onncaHO 
b npHMepe 3, h ccJ)opMOBaHa b jihct tojiiahhoh 

~ 0,05 CM H CTeneHbK) XpHCTaJUIH^HOCTH ~ 

29%. 06pa6oTxa xaacAOH cmojim 6buia paBHo- 
n,eHHa, Tax MTo6bi otkjioh chha npn H3roTOB- 
jieHHH xaacAoro Jincra 6bijih cBeAeHH x 
MHHHMyMy h ^To6bi nojiyMeHHbie t3xhm 

06pa30M BeJIHTOHbl 6bIjTH CTaHAapTH30BaHbI. 

YAapHan npo^HocTb xa^Aoro o6pa3u,a 6bma 
HcnbiTaHa npn TeMnepaTypax 23°C, 0 B C, -20°C 
h -40°C Ha VAapHOM Tecrepe DYNATUP 
corjiacHO ASTM 3763-86. Pe3yjibTaTbi sthx 
HcnbiTaHHH npeACTaBjieHbi rpacJjH^ecxH Ha 4)Hr. 
12 - 15. 

Onr. 12 H3o6pa»caeT sHeprnio othocht e Jib - 
ho MaxcHMajibHOH Harpy3XH ajih xaacA.oro H3 
o6pa3n,OB npH KOMHaraoH TeMnepaType (Mep- 
hhh ^BeT) ) -20° C (nyHxrap), h -40°C 

( 3 amTpHXOB 3HO ) . 

Onr. 13 npeACTaBJiseT rpa<j3H^ecxH o6nryio 
SHepraio npn MaxcHMajibHOH Harpy3xe npn 
KOMHaraoH TeMnepaType (MepHbiii ubct), -20°C 
(nyHKTHp) h - 40° C (3amTpHXOBaHo) . 

Out. 14 npeAcraBJiseT rpacJ)HqecKH o6myio 
3Hepraio npn MaxcHMajibHOH Harpy3xe (MepHbiii 
UBeT), MHHHMajibHOH Harpy3xe (3amTpHxoBa- 
ho) h cpeAHen Harpy3xe (nyHxrap) kohtpojib- 
Horo o6pa3n,a h o6pa3n,OB T2 h T3c npn 
KOMHaraoH TeMnepaType (cJ)Hr. 14a) h npn 
-20°C (*Hr. 14c). 

Onr. 15 npeACTaBJiaeT rpa^jH^ecxH Maxcn- 

MaJIBHyK) (MepHBIH UBeT), MHHHMajTbHyiO (3a- 

mTpHxoBaHo) h cpeAHioio (nyHXTHp) 3Hepraio 

OTHOCHTCJIbHO MaKCHMaJIbHOH Harpy3XH RJ13. 

xoHTpojibHoro o6pa3na h o6pa3UOB T2 h T3c 
npn xoMHaTHOH TeMnepaType (cfcnar. 15a) h npn 
-20°C (*m\ 15b). 

Kax o^eBHAHO H3 cfcrar. 12-15, BKjno^eHHe 
xapxacHO-MaTpHMHoro MOAH(J)HxaTopa h / hjih. 
nojiHajixHJieHaxpHJiaTHoro cono^HMepa b nojiH- 
3thji eHTep ecJjTaji aT cymecrBeHHo y b ejm^iHB a eT 
yAapHyio croHKOCTb cmojih, ocb6eHHO npn 
TeMnepaTypax HH3Ke KOMHaTHOH. KpoMe toto, 

M03CHO 3aMeTHTb, MTO B OTA ejIbHOCTH nojiHaji- 

KHJieHaxpHJiaTHbiH cono^HMep 3HaMHTejibHO 
yBejiHUHBaeT yAapHyio croHKOCTb pe3HHbi no 

CpaBHeHHK) CO CTOHKOCTbK) npH OTCyTCTBHH 
3T0H A06aBKH. 

IIpHMep 14. 

B stom HjuiiocTpaTHB hom npHMepe npouecc 
ocymecTBjiaeTCfl b 3HaMHTejibHOH creneHH Tax, 
xax sto onncaHO paHee, TOJibxo HcnoJib3yeTca 
oahh nojiH3THvieHTepe4)TajiaT c co6crBeHHOH 
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3S3K0CTbK> 0,80 6e3 aonojiHirrejibHbix Jo6aBOK. 
npoayxT o6jiaAaeT HeBbisBJiHeMOH hjih hh- 

MaJlOH SHTajIbnHCH peKpHCT£UUIH3clUHH 

npn cxopocrH HarpeBaHHH 25°C/mhh npn RCK 
aHajiH3ax. 

IIpHMep 15. 

B ApyroM HJunocrpaTHBHOM npHMepe H30- 

6peTeHHH JIHCTbl, pyjIOHbl HJIH Ta6jieTKH H T.n. 

H3 3aKpHCTajura30BaHHoro nojiH34)Hpa nojryna- 
K)T npn noAawe h HarpeBaHHH pe3HHbi ao 
nocTH^ceHHs pacmiaBJieHHoro b 3Ha*nrrejTbHOH 
CTeneHH aMop4)Horo coctohhhs. 3Ta pe3HHa 
3aTeM nepepa6aTbiBaeTCfl npn Ao6aBxe hjih 6e3 
Ao6aBKH npncaAOK, npn xoHTpojie oxjia^KAeHHa 

H 3DeMeHH SHHaMHHeCKOH KpMCTajTjIH3aHHH, 

xoTODbiii npoBOflST b 3HaMHTejibHOH creneHH 
Tax, Kax sto onHcaHO Bbime b npHMepax. 
MaTepnaji HMeeT yjiyMmeHHbiik ra30Bbin 6apbep 
h craomibHOCTb pa3MepoB no cpaBHeHHio c 
nojiHBcpHpoM, Hcnojrb3yeMbiM b xa^iecTBe oc- 
HOBHoro MaTepnajia. 
IIpHMep 16. 

B xpyroM HJunocrpaTHB hom npon,ecce co- 
rjiacao flaraoMy H3o6peTeHino nojiyqaiOT no- 
^H3d)HDHyio pe3HHy, cm entHB aiOT , ecjin sto 
Tpeoyerca, c npncaAKaMH h 6bicrpo oxjia^maioT 
AO TeMnepaTypbi muxe hh^chch rpaHHixti 
TeMnepaTypH KpHcrajuTH3amiH, HanpHMep ao ~ 
T a MaTepaajia, hto npHBOAHT k TepMH^ecxoMy 
rameHHio peaxmiH KpHcrajuiH3anHH. 3 tot 
MaTepHaji 3aTeM noBTOpHo HarpeBaKiT, MTo6bi 
nojiy^HTb pacruias b 3HaMHTejibHOH creneHH 
aMop4)Horo nojiH3(J)Hpa h nepepa6aTbiBaiOT npn 
KOHTpojinpyeMOM oxjiaameHHH h BpeMeHH 
AHHaMH-qecKOH KpncTajuiH3aii;nH , xax sto 
npHBeAeno Bbnne b npHMepe, mia nojryqeHM 
nojm3<pHpa c yjry^nneHHOH ra30BOH npoioiuae- 
Mocrbio h cradHJibHocTbio pa3MepoB. 

CpBBHHTeJTbHblH npHMep 1. EbUI 

nojiy^eH ToproBbm II3T npoAyKT, npoH3BeAeH- 

HblH MeTOAOM "CTeKJIO-MaTpHUa" H HCCJieAOBaH 

MeTOAOM &CK jjjiz onpeAejieiniii o&beMa 
pexpHcrajuiHsairHJi npn HarpeBaHHH. 

6,0 mt npojryKTa, yxa3aHHoro b stom 
npHMepe, 6hjio npoaHajni3HpoBaHO flCK npn 
narpeBaHHH MaTepnajia ot ~ 50°C ao ~ 300°C 
npn cxopocTH 20°C/mhh. nojiyqeHHas b 
pe3y^bTaTe TepMorpaMMa H3o6paa:eHa Ha (Jjht. 
7. Kax bhaho H3 cf)Hrypbi, 6buia BbisnsjieHa 
3HaHHTejibHaa peKpHcrajuiH3aijHH, mto Aoxa3H- 
BaeTca 3K30TepMOH b HHTepBajie ot ~ 120°C 
ao ~ 170°C. KaK h b npeAHAymeM 
cpaBHHTejibHOM npHMepe, 3tot MaTepnaji Tax^e 
6yAeT HcnbiTbiBBTb 3HaMHTejibHyio ycaaxy 
(HH3K.yio cTa6Hjn>HocTb pa3Mepos) npn nOBbl- 
meHHbix TeMnepaTypax 3a c^eT npoijecca 
pexpHCTajuiH3an,HH. 

C pa b HHTejibHbiH npHMep 2. 
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JlpyroH TOproBbiH npoAyKT, coAepacamHii 
nojiH3THjieHTepec}?TajiaT, 6hui H3roTOBjieH c 
Hcnonb30BaHHeM AByxcTyneH^aToro npoH3BOA- 
CTBeHHoro npon,ecca "crexjio-MaTpHua"; ero 
HccjieAOBajin flCK rjisl onpeAejieHHH o6beMa 
pexpHCTajuiH3anHH, xotopoh noABepraeTca npo- 
AyKT npn HarpeBaHHH. 

Onr. 8 H3o6paai:aeT TepMorpaMMy, nan- 
yMeHHyio b pe3yjibTaTe flCK aHajiH3a 6,0 Mr 
MaTepnajia, yxa3aHHoro b 3tom npHMepe. 
BepxHHa xpHBaii npeACTaBJineT TepMorpaMMy, 
n ojry m eHHy 10 npn HarpeBaHHH o6pa3r^a ot « 
50°C ao — 300°C npn cxopocrH 25°^/mhh. Kax 

BHAHO H3 3K30TepMbI peKpHCTaJIJIH3aiIHH B 

HHTepsajie ot — 120 e C h «* 140°C, 3tot 
MaTepnaji npeTepnesaeT 3HaMHTejibHyio pexpn- 

CTaJ3JIH3aUHK>, H, TSKHM o6pa30M, O^HAHKyT, 

mto oh 6yAeT HMeTb cyn^ecTBeHHyio ycaAxy 
npn 3thx noBbimeHHbix TeMnepaTypax, Bbi3B3H- 
Hyio peKpHCTajum3aniHeH. 

CpaBHHTejibHbiH npHMep 3. 

Cjitnyiomjm ToproBbrii npoAyKT nojiHSTH- 
jieHTepectyrajiaTa 6aui 3aKynjieH h ncnbiTaH 
MeTOAOM JXCK Ha cxjioHHOcrb k pexpHCTajuiH- 
3anjHH npn noBbnneHHOH TeMnepaType. TepMo- 
rpaMMbi, nojiyqeHHbie b pe3yjibTaTe JX CK 
aHajra3a, n3o6pa^eHbi Ha cjDHr. 9. 

BepxHHH xpHBaa npeACTaBJiaeT TepMorpaM- 
My, . noJiyMeHHyio npn HarpeBaHHH 9,8 Mr 
MaTepnajia b HHTepBajie ot ~ 50°C ao — 300°C 
npn cxopocrH 20 p C/mhh. 3x3QTepMa pexpn- 
CTajuiH3an,HH BbiiiBJiajiacb b HHTepBajie ot ~ 
115°C ao « 160°C. Kax BbraaieHO no 
TepMorpaMMe HarpeBa, creneHb KpHCTajuiHMHo- 
cth 3Toro MaTepnajia yBe^H^HJiacb b npouecce 
HarpeBaHHH 6ojiee MeM Ha 4%. 

CpaBHHTejibHbiH npHMep 4. 

10,2 mt Apyroro ToproBoro nojiHSTHJieHTe- 
pectrrajiaTHoro npoAyKTa 6buio npoaHajiH3Hpo- 
BaHO JXCK pjw onpeAejieHHfl ckjiohhocth stoto 
npoAyKTa k pexpHCTajura3an,HH npn HarpeBa- 
HHH. IIojiaraiOT, ^rro 3tot npoAyKT 6kui 
H3roTOBJieH corjiacHO AsyxcryneHMaTOMy npo- 

UeCCy, B KOTOpOM HCXOAHblH nOJIH3(J)Hp 6bUI 

npoH3 b e a eH c Hcnojib30BaHH eM npoi^ecca, b 
KOTOpOM TepMMrqecxHM o6pa30M noAaBJiaioT 
KpHCTajuiH3aoHio npn oxjiaacAeHHH. Onr. 10 
H3o6pa»caeT TepMorpaMMy, nojiyMeHHyio b 
pe3yjn>TaTe flCK aHajiH3a. 

BepxHas xpHBaa Ha 4>ht. 10 - TepMorpaM- 
Ma, nojiy^eHHaa b pe3yjibTaTe HarpeBaHHH 
nojiH3(i)HpHoro MaTepHajia co cxopocTbio 
20°C/mhh ot « 50°C ao « 340°C. 
3x30TepMHHecxaa peaicij;Hii pexpHCTajuiH3au;HH 
jienco BMHBjiiieTca b HHTepBajie ot » 110°C h 
~ 140°C, yxa3biBafl, mto stot npoAyKT 
sBJiaeTca TaicKe Hecra6HjibHbiM oTHOCHTejibno 
cbohx pa3MepoB, 3a CMeT pexpHCTajuiH3auHH 
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npH HarpesaHHH. Bmjio onpeaejieHO, mto o6maa 
cTeneHb KpHCTajuiHHHOCTH npo^yKTa 6bma — 
17%, H3 kotopbix — 11% BH3BaHa pexpHcraji- 
jiH3auneH ? yKa3biBaa, mto CTeneHb KpucrajijiHM- 
hoctii npoayKTa yBejiHMmiacb b 1,8 pa3a no 
cpaBHeHHio c hcxoahmm npoAyKTOM npn 
KOMHaTHoii TeMnepaType. 

Hh^chah xpHBaa Ha c£>Hr. 10 npeAcraB-JiaeT 
TepMorpaMMy, nojryMeHHyio RCK npn oxjia^c- 
z^eHHH MaTepnajia H3 3Toro npuMepa ot — 
340°C ao 20°C co CKopocTBio 20°C/mhh. Tlpn 
aaajiH3e BbiaBjieHa peaKnns AHHaMHMecKoii 
xpncTajuiH3auHH. CorjiacHO onpeAeAemiflM no 

3TOH 3K30TepMHHeCK0H peaKIJHH MaKCHMajIbHaa 

creneHt KpHcrajuiHMHOCTH, AOcrajKHMaa npn 
3TOPI CXOpOCTH OXJia^KAeHHS, cocraBJiaeT — 32% 
, yxa3biBaa, mto hcxoahhh npoAyKT KpHCTaJI- 
,in3yeTC£ jramb Ha 1/3 ot Toro, mto bo3mo:kho 
una 3Toro MaTepnajia. 

CpaBHHTejifcHbiH npHMep 5. 

flpyroH AOCTynHMH ToproBbin no;iH34>Hp 
jicnHTan Ha peKpHCTajuin3auHio npH noBHmeH- 
hoh TeMnepaType mctoaom flCK. 16,4 Mr 3Toro 
npoayKTa narpeBajiH ot « 40°C ao ~ 340°C 
co CKopocTbio 20°C/mhh, noiiy^eHHas b 

OOPMYJIA H 

1. ITpouecc nojryMemia HMeiomero cra6njib- 
Hbie pa3Mepbi, y^aponpoMHoro MOAH4>mjHpoBaH- 
Horo nojmsc^Hpa c noBbimeHHOH y^apHOH 
npo^HocTBio npH HH3K0H TeMnepaType h 
yjry-qineHHbiMii cbohctb smh ra30Boro 6apbepa, 
coAep^an^HH cjiezryionn;ne craAHH: 

a) HaipeBaHne cocraBa, coaep:Kamero 

CnOCOOHblH KpHCTaJUIH30BaTbCH nOJIH3(J)Hp H 

yAapbnpoMHbiH MOAH<t>nxaTop ao TeMnepaTypbi 
3bnne MeM TOMKa ruiaBjieHiia nojiHScjmpa b 
TeMeHne BpeM&ra, AocraTOMHoro fljifl nepeBe- 
Aennfl yKa3aHHoro nojmactrapa b 3H aMHTejn>HOH 
creneHH b aMopcJ)Hoe pacmiaBJieHHoe coctoh- 
HHe; 

b) nozmepacaHHe cocraBa, HarpeToro Ha 
cranmi a) npn TeMnepaType Bbime yxa3aHHOH 
tomkh njiaBJieHHH b TeneHHe BpeMemi, Aocra- 
TOMHoro AJia Toro, mto6h b 3Ha™TejibHon 
creneHH ymiMTO^HTb ocTaBHBnme oieA npeA- 
biAyiAHe MOJiexyjiflpHbie Hanpa;KeHna h noxa 
yKa3aHHMH yAaponpoMHbiH MOAH(J)HKaTop He 
pacTBopHTca b yKa3aHHOM nojiHScJjnpe; 

c) KOHTpojiHpyeMoe oxjia^cAeHHe cocraBa co 
CTanviM b) npn ckopocth b AHana30He ot ~ 
rC ao = 89° C b MHHyTy ao Tex nop, noxa 
ocaaoK yAaponpoHHoro MOAH4)HKaTopa He 
o6pa3yeT Macrnubi pa3MepoM b AHana30He ot 
~ 0,1 ao ~ 10 mhkpoh b AnaMeTpe; h 

d) npoAO-nsxeHHe KOHTpoJinpyeMoro oxjia;K- 
aghhs cocTaBa npn ero k OHTa xth pob a huh c 
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pe3y>ibTaTe 3Toro TepMorpaMMa npHBeseHa Ha 
ct»nr. 11. Kax b Apyrax cpaBHHTe^ibHbix 
npnMepax, Ha6;noAajiacb 3HaMHTejibHaa pexpH- 
CTajuiH3an,H5i, mto A0xa3aHO 3K30TepMHMecxoH 
peaKUHeis b AHana30He ot — 120°C ao — 
155°C. Ha ocHOBaHHH AaHHbix 4>Hr. 13 CTeneHb 
KpHCTaJUiHMHOCTH MaTepHa^a yBejiHMiuiacb npn 
HarpeBaHHH Ha — 1,5%, 

noHaTHO, mto APyrne pa3Hoo6pa3Hbie 
MOAnct)HKan,HH 6yAyT omcbhahm h MoryT 6btTb 
c jierxocTbio BOcnpon3BeAeHbi ^ioabmh, KBajiH- 
4>HUHpoBaHbi b 3toh o6jiacrH 6e3 oTcrynjieHHa 
3a paMKH h cymHocTb H3o6pereHHa. TIostomv 
He noApa3yMeBaeTca, MTo6bi paMKH nyHXTOB 
H3o6peTeHHH, yxa3aHHbie 3Aecb, orpaHHMHBa- 
AHCb npHBeAeHHbiM paHee onncaHiieM H3o6pe- 
TeHH£, CKopee noApa3VMeBaeTca, mto sth 
nyHXTbi cJieAyeT HCTOJiKOBbiBaTb xax 3axjnoMa- 
ion^ne Bee npH3Haxn naTeHTOcnoco6HOii hobh3- 
Hbi, npHcyno;eH Hacroan^eMy H3o6peTeHHio, 
BKjnoMafl Bee npH3HaxH, KOTopwe 6yAyT 

HCTOJIXOBaHbl KaX 3KB HB aJI eHTHbl e JHOAbMH, 
KB ajIH (^HII,H pO B aHHblMH B TOM o6jiaCTH, K 

KOTopoii HMeer oTHomeHHe A.aHHoe H3o6pere- 
HHe. 

OBPETEHHa 

noBepxHOCTbio, cnoco6Hoii npHAaBaTb (}3opMy; 
yxa3aHHaa noBepxHocrb KOHTaxTa npH stom 
naxoAKTCa np» TeMnepaType, no MeHbmen Mepe 
aBJiaioraencsi roocHeii rpaHHn,eii TeMnepaTypbi 
k pucT ajum 3 an,nH yxa3aHHoro nojm34>Hpa H3 
pacnjiaBa b TeMeHne ot — 1 cex ao 5 mhh 
AJih no^yMemia yAaponpoMHoro moahc^huhpo- 
BaHHoro nojiHSctjHpa, npn kotopom yxa3aHHbiH 

yAapOnpOMHblH MOAH<i)HnHpOBaHHbIH nOJIH3C|)Hp 
HMeeT KHCJIOpOAHyK) npOHHIjaeMOCTb OT ~ 0,2 

AO « 4,9 cm 3 - 0,025 mm/ 645 cm 2 - 24 Mac 
- aTM npn 23°C h oTHocHTejrbHyra BJiaatHocrb 
cHapyacn 60% h oTHOCHTejibHyio BAa>KHOcn> 
H3HyTpw 100% h TeruiOTy peKpHcrajuiH3auHH 
ot « 0 ao ^ 4,0 Kajiopnii Ha rpaMM corjiacHO 
H3MepeHHSM AHcJxtjepeHUHajibHOM cxaHnpyio- 
meH KajiopHMerpHeii npn ckopocth HarpeBa 
okoao 25°C/mhh. 

2. Tlpouecc, yxa3aHHbiH b nyHKTe 1, b 
kotopom Ha craAHH a) yxa3aHHbiH yAaponpoM- 
Hbiii MOAHcJjHKaTop HBJtaeTca cono^HMepoM, 
Bbi6paHHtiM H3 rpynnbi, coAepacameH conojiH- 
Mepbi 3TH7ieHMeTiuiaKpiuiaTa, 3THjieH6yTHJiaK- 
pw jiaTa , 3th jieHSTHJiaxpHJiaTa , 

STHJieHBHHHJiaueTaTa, STHJieHMaJieHHOBOH KHC- 

^OTbi, nojinnponaneHa, H3onponiuieHa, nojiH6y- 
TaAHeHa, h n-MeTHJiCTHpojia. 

3. ripon.ecc, yKa3aHHbiii b nyHXTe 2, b 
kotopom yxa3aHHbiH yAaponpoMHbiii. moahc|)h- 
KaTop HBJiaeTca conojiHMepoM c TeMnepaTypoii 
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CTEKJIOBclHHH B HHTepBaJie OT ~ -150°C AO 

-20°C. 

4. ripouecc, yKa3aHHHH b nyHKTe 1, b 

KOTOpOM y K3 3 3HHMH yAaponpOMHblH MOZIHCfjH- 
IIHpOBaHHMH nOJIH3(£>Hp KHCJIOpOAHyiO 

npoHHixaeMocTB b AHana30He ot — 0,2 ao ~ 
3,0 cm 3 - 0,025 mm/645 cm 2 - 24 Mac - aTM 

npH 23 °C H OTHOCHTeJIfeHyK) BJia>KHOCTb 

caapy}KH 60% h oth ocirre jibHyio Bjia^cHOCTb 

H3HyTpH 100%. 

5. ripouecc, yKa3aHHbiH b nyHKTe 1, b 
KOTopoM yxa3aHHMH yAaponpoMHMH MOHIIC}?H- 

IJlipOBaHHMH nOJIH3(f>Hp HMC6T KHCJIOpOflHyJO 

npoHHiiaeMOCTb b Anana30He ot ~ 0,2 ao ~ 
2.0 cm 3 - 0,025 mm/645 cm 2 - 24 Mac - aTM 

nDH 23 °C H OTHOCHTeJIBHyK) BJiaaCHOCTb 
CHapy?KH 60% H OTHOCHTeJIbHyiO BJia^CHOCTb 
H3HyTpH 100%. 

6. Ilpouecc, yKa3aHHbiH b nyHKTe 1, b 

KOTOpOM yKa3aHHbIH yAaponpOMHblH MOAH(t)H- 
IXIIpOBaHHtlH nOJIH3(£>Hp HMeeT KHCJIOpOAHyK) 

npoHHiiaeMOCTb b AHana30He ot ~ 0,2 no = 
1.5 cm 3 - 0,025 mm/ 645 cm 2 - 24 Mac - aTM 

HDH 23 °C H OTHOCHTejTbHOH BJia^KHOCTH 
CHapy^KH 60% H OTHOCHTeJIbHOH BJia^CHOCTH 
HSHyTDH 100%. 

7. Ilpouecc, yKa3aHHBiH b nyHKTe 1, b 
kotopom yKa3aHHMM yaaponpoMHbiii moahc|)h- 

UHDOBaHHHH nOJIH3<J)Hp HMeCT KHCJIOpOflHyiO 

npoHHuaeMOCTb b AHana30He ot = 0,2 ao ~ 
1.0 cm 3 - 0,025 mm/645 cm 2 - 24 Mac - aTM 

HDH 23 °C H OTHOCHTCJIbHOH BJiaaCHOCTH 

cnapy^H 60% h othocht ejibHOH BJia^HOcni 
H3HyrpH 100%. 

8. ripouecc, yKa3aHHbiH b nyHKTe 1, b 
kotopom cocraB no craAHH a) BmnoMaeT areHT, 
o6ecneMHBaK>n^HH b33hmhoc cMernnBaHHe. 

9. ripouecc, yxa3aHHbiH b nyHKTe 8, b 
kotopom yKa3aHHbiH areHT, o6ecneMHBaroinim 

B3aHMHOe CMCIHHBEHH6, SBJIfleTCH nojiHMepoM 

nojiHKapooHaTa, aueTajia, apoMaraMecKoro noji- 
HxeTOHa, yaKpmioHHTpHJia , no JiHa mha - hmh - 
Aa,nojiHapHJiaTa, nojiHscJrapHMHAa, nojinaMHAa," 
nojracbeHHjieH oKCHfla, nojnKjjeHHjieH cyjn4)HAa, 
nojiHHMHfla, nojraapHJicyjn>4>oHa, no;mcyjn>4)o- 
Ha, nojmypeTaHOB, snoKCHAHbix cmoji h/hjih 

M O AHCpHHHpOB aHHblX nOJIH3(i)HpHbIX CMOJI. 

10. Ilpouecc, yKa 3aHHMH b nyHKTe 1, b 
xotopom cocTaB corjiacHO craAHH a) BKjnoMaeT 
3apoflbnneo6pa3yK>iuHH areHT. 

11. Ilpouecc, yxa3aHHbiH b nyHKTe 1 , r^e 
cocraB coraacHO craAHH a) BmnoMaeT Hanoji- 
HHTejib hjih ynpoMMionuiH areHT. 

12. Ilpouecc, yKa3aHHbiH b nyHKTe 11, b 
kotopom yKa3aHHbiH HanoJiHHTejib hjih ynpoM- 
HjnomHH areHT npeacraBjiseT creKjisHHoe 
bojiokho, yrjiepoAHoe bojiokho, k epaMHM ecKoe 
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bojiokho, MeTajuiHMecKoe bojiokho, HeopraHH- 
MecKHe MaTepHajibi h/hjih MaKpoMacraubi. 

13. Ilpouecc, yKa3aHHbiii b nyHKTe 1, b 
kotopom cocTaB corjiacHO craAHH a) coflep»tHT 
CTa6HJiH3aTop Tenjia. 

14. Ilpouecc, yKa3aHHbiii b nyHKTe ,1, b 
kotopom cocraB, corjiacHO craAHH a) cojjep^KHT 
OKpamHBaionmH areHT. 

15. Ilpouecc, yKa3aHHbiH b nyHKTe 1, b 
kotopom nojiHscjMip corjiacHO craAHH a) 
aBJiaeTca nojiHSTHJieHTepecirrajiaTOM, nojrnnpo- 
nHJieHTepe^jTajiaTOM, nojiH6yTHjieHTepe<t)Tajia- 
tom, noJiHMeTHJieHTepe(J)TajiaTOM, 
no jiH3THJieHHa(})TajiaT0M , nojiHnponHJieHHacJrra- 
jiaTOM, nojin6yTHjieHHa(J?TajiaTOM ) hojihuhkjio- 
TepecjyrajieBOH khcjiotoh hjih hx CMecbio. 

16. Ilpouecc, yKa3aHHbiH b nyHKTe 1, b 
kotopom nojiH3cJ)Hp, corjiacHO craAHH a) 
sBJiaeTca roMonojiHMepoM nojiHSTHJieHTepecjjTa- 
jiaTa. 

17. Ilpouecc, yKa3aHHbm b nyHKTe 1, b 
kotopom yKa3aHHoe HarpeBaHne npoHexoOTT ot 
TeMnepaTypbi ~ 230°C ao « 320°C. 

18. Ilpouecc, yKa3aHHbm b nyHKTe 1, b 
kotopom corjiacHO craAHH a) yKa3aHHbra 
yAaponpoMHbiH MOnncJjHKaTOp cocraBjiaeT ot 
= 0,1 ao — 30% ot o6iqero Beca cocrasa. 

19. Ilpouecc, yKa3aHHbiH b nyHKTe 1, b 
kotopom craAHH a) h b) BKjnoMaicrr cMemHBa- 
hh6 yKa3aHHoro cocraB a. 

20. ripouecc, yxa3 aHHbTM b nyHKTe 1, b 
kotopom corjiacHO craAHH c) yKa3aHHHe 
MacTHUH HMeioT cpeAHHH AHaMeTp b AHana30He 
ot — 0,1 ao « 5 MHKpoH, npH craHAapTHOM 
OTKJIOH emm ot cpeAHero AHaMeTpa Macrau, 
cocraB jxsiomeM ot — 0,1 AO — 2 mhkpoh. 

21. Ilpouecc, yKa3aHHbra b nyHKTe 20, b 

KOTOpOM yKa3aHHbie MaCTHUH HMeiOT cpeAHHH 

AnaMerp b A^ana30He ot — 0,1 ao — 2 mhkpoh, 
npn crraHAapTHOM otkjiohchhh ot cpeAHero 
AHaMeTpa ot « 0,1 ao « 1 mhkpoh. 

22. Ilpouecc, yKa3aHHbiH b nyHKTe 1, b 
kotopom TeruioTa peKpHCTajuiH3anHH KpHcraji- 
jiHMecKoro cocrasa cocraBJiseT ot ~ 0 «o ~ 

-3,5 Kaji/r. 

23. Ilpouecc, yKa3aHHMH b nyHKTe 1, b 
kotopom TeruioTa peKpHcrajuiH3auHH KpHcraji- 
jiHMecKoro cocraBa cocraBjiiieT ot ~ 0 = - 
3,0 Kaji/r. 

24. ripouecc, yKa3aHHbrii b nyHKTe 1, b 
kotopom TeruioTa peKpHcrajurH3auHH KpHcraji- 
jiHMecKoro cocraBa cocTaBJiaeT ot « 0 ao = - 
2,5 Kaji/r. 

25. Ilpouecc, yKa3aHHbiH b nyHKTe 1, b 
kotopom corjiacHO craAHH c) oxjia^eHHe 
cocraBa nponcxoAHT co CKopocrbio ot ~ 5°C 
AO ~ 80°C b MHHyTy. 
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26. Flpouecc, yKa3aHHMH b nyHKTe 1, b 
kotopom corviacHO craaHH c) oxjiaatcneHHe 

COCTaBa npOHCXOJIHT CO CKOpOCTbK) OT ~ 20° C 

ho — 80°C b MHHyTy. 

27. npoMbinuieHHoe H3Aejine, H3roTOBJieH- 
Hoe coriiacHo npoijeccy nyHKTa 1. 

28. ITpoMbimjieHHoe H3AeJiHe, yKa3aHHoe 
paHee b nyHKTe 27, b kotopom KHCJiopoAHaa 
npoHHuaeMocTb cocraBJiseT ot ~ 0,2 ao ~ 4,0 
cm 3 - 0,025 mm/ 645 cm 2 - 24 Mac - aTM npn 

23 °C H OTHOCHTeJIbHOH BJia^HOCTH cHapyacH 
60% H OTHOCHTeJIbHOH BJia^KHOCTH H3HyTpH 

100%. 

29. TlpoMbimjieHHoe H3AeJine, yxa3aHHoe 
paHee b nyHKTe 28, b kotopom yKa3aHHoe 
H3aejiHe HMeeT KHCJiopoAHyio npoHHuaeMOCTb 
ot = 0,2 ao = 3,0 cm 3 - 0,025 mm/645 cm 2 

- 24 Mac - aTM npn 23°C h OTHOCHTejibH oh 

B Jl a ?KH OCTH CHapy^H 60% H OTHOCHTeJIbHOH 
BJia^KHOCTH H3HyTpH 100%. 

30. TIpoMbinuieHHoe H3AejiHe, yKa3aHHoe 
paHee 3 nyHKTe 29, b kotopom yKa3aHHoe 
H32ejiHe HMeeT KHCJiopoAHyio npoHHiiaeMOCTb 
ot = 0,2 ao = 2,0 cm 3 - 0,025 mm/645 cm 2 

- 24 Mac - aTM npn 23°C h oraocHTejibHOH 

BJia^KHOCTH CHapy^CH 60% H OTHOCHTeJIbHOH 
BJiaiKHOCTH H3HyTpH 100%. 

31. npoMbinuieHHoe H3AejiHe, yKa3aHHoe 
paHee 3 nyHKTe 30, b kotopom yKa3aHHoe 
H3£.ejiHe HMeeT KHCJiopoAHyio npoHHixaeMocrb 
ot ~ 0,2 ao ~ 1,5 cm 3 - 0,025 mm/645 cm 2 

- 24 Mac - aTM npn 23°C h OTHOCHTeJIbHOH 

BJia^CHOCTH CHapy^H 60% H OTHOCHTeJIbHOH 
3JiaXHOCTH H3HyTpH 100%. 

32. npoMbinuieHHoe H3AeJine, yKa3aHHoe 
paHee b nyHKTe 31, b kotopom yKa3aHHoe 
H3Aejine HMeeT KHCJiopoAHyio npoHHijaeMOCTb 
ot ~ 0,2 ao = 1,0 cm 3 - 0,025 mm/645 cm 2 

- 24 Mac- aTM npH 23°C h oraocHTejibHOH 
B^a^oiocTH CHapyacH 60% h oraocHTejibHOH 

BJiaJKHOCTH H3HyTpH 100%. 

33. npoMbinuieHHoe H3AejiHe, yKa3aHHoe 
paHee b nyHKTe 27, b kotopom yKa3aHHoe 
npotpHJiHpoBaHHoe H3Aejine npHroAHO jxjis 

HCnOJIb30BaHHH B MHKpOBOJIHOBblX H o6bIMHMX 

neMax ao TeMnepaTypbi no MeHbmeii Mepe ~ 
200°C. 

34. npoMbumieHHoe H3AeJine, yKa3aHHoe 
paHee b nyHKTe 33, b kotopom yKa3aHHoe 
npoct)HJiHpoBaHHoe H3Aejine HBJiaeTca npnroA- 

HblM J1JISI HCnOJIb30BaHHfl B MHKpOBOJIHOBblX H 

o6biMHbix newax KaK nnxaeBOH KOHTeHHep. 

35. npoMbinuieHHoe H3AejiHe, yKa3aHHoe 
paHee b nyHKTe 34, b kotopom yKa3aHHbiH 
niimeBow KOHTeHHep npeACTaBJiaeT noAHOC, 
kopo6kv, cyMKy, naKeT hjih 6yTbuib, kvbhxhh, 
MainKy. 
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36 npoMbimneHHoe H3AeJine, yxa3aHHoe 
paHee b nyHKTe 27, b kotopom yKa3aHHoe 
npocJjHJiHpoBaHHoe H3AeJIHe siBjisieTCH kohtch- 

HepOM RJIZ 3CHAKOCTeH. 

37. npoMbinuieHHoe H3Aejnie, yKa3aHHoe 
paHee b nyHKTe 36, b kotopom yKa3aHHHH 
KOHTeHHep jijisi yKHAKOCT eii npeAcraBJiaeT co6oh 
6yTbuib, KyBfflHH hjih Manncy. 

38. YAaponpOMHblH MOAH^HIIHpOBaHHblH 
nOJIH3THJieHTepe4)TaiiaTHbIH COCTaB, HMeiOEOHH 

noBbimeHHyio yAapHyio npoMHOCTb npH hh3koh 
TeMnepaType h yjiyMraeHHbie CBOHCTBa ra3OB0ro 
6apbepa, H3roTOBJieHHbiH corjiacHO npon,eccy, 
yKa3aHHOMy b nyHKTe 1 h coAepacaniHH: 

A) ot ^ 70 ao = 99% no Becy 
nojiH3THJieHTepecj7rajiaTa; 

B) ot = 1% ao « 30% no Becy 
yAaponpoMHoro MOAH^HxaTopa H3 sthji eHM eTH - 
jiaKpHJiaTa, 3TiuieH6y THJiaKpmiaTa , sthji chsth - 
jiaKpujiaTa , sthji eHBHHHJi a neTaTa , 
STHjieH-MajieHHOBOH KHCJiOTbi, nojiHJiponHJieHa, 
H3onponHjieHa, no;iH6yTaAHeHa, n-MerajiCTHpo- 
jia hjih H3 hx cMecen; h 

C) ot = 0 ao = 29% no secy arem-a, 
o6ecneMHBaiomero B3aHMHoe CMemHBaHHe. 

39. YAaponpoMHbiH moamcJjhuhpob aHHbiH 
nojiH3THJieHTepe<J)TajiaTHbiH cocraB, yKa3aHHbiH 
panee b nyHKTe 38, b kotopom yKa3aHHbiH 
yAaponpoMHbiH MOAHc|)HKaTop coAep^cHT ocaAOK 

CO CpeAHHM AHaMeTpOM MaCTHIX OT — 0,1 AO 
~ 10 MHKpOH , H CTaHAa pTHbIM OTKJI OH eHH eM 

ot cpeAHero AnaMeTpa ot ~ 0,1 ao ~ 5 mhkpoh. 

40. yAapOnpOMHblH MO AH(|)HH 1 HpOB aHHbiH 

nojiH3THJieHTepe<^TajiaTHbiH cocraB, yKa3aHHbm 
paHee b nyHKTe 38, b kotopom yKa3aHHbiH 
yAaponpoMHbiH MOAH(J)HKaTop ABJiaeTca conojiH- 
MepoM c TeMnepaTypoH creKJioBaHHa b Anana- 
aoHe ot -150°C ao 0°C. 

4 1 . YAaponpOMHilH MOAH(t)HH ( HpOBaHHbIH 

nojHiSTHJieHTepec^TajiaT, yKa3aHHbiH paHee b 
nyHKTe 38, b kotopom yKa3aHHbra areHT, 
o6ecneMHBaiomHH B3aHMHoe cm eniHB aHH e , hb- 
jiaeTCH nojiHMepoM H3 nojiHKap6oHaTa, aueTa- 
jifl, apoMaTH^ecKoro no jihk eTOHa , 

aKpHJioHHTpHjia , nojinaMHA-HMHAa, nojmapajia- 
Ta, nojiH3(i)HpHMHAa, nojinaMHAa, nojiHc}>eHHJieH 
OKCHAa, nojiH(J)eHHJieH cyjib<J)HAa, no/iHHMHAa , 
nojinapHJicy ju>(J)OHa , nojincy jib4)OHa , nojiny pe- 

TaHOB, SnOKCHAHblX CMOJI, M O AHC|)HH,H pOB 3 HHHX 
nOJIH3Ct>HpHbIX CMOJI HJIH HX CMeCH. 42. 
yAaponpOMHblH MOflH(J)HIIHpOBaHHbIH nOJIHSTH- 

jieHTepecJjTajiaTHbiH cocraB, yKa3aHHbiH paHee 
b nyHKTe 38, b kotopom yKa3aHHbin cocraB 
coAepacHT AonojiHHTejibHO areHT 3apoAfcinieo6- 

pa30BaHHS. 

43. YAaponpoMHbiH m o AH^imH pOB a hhbih 
nojiH3THJieHTepe4)TajiaTHbiH coctj-jj, yK33aHHHH 
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b nyHKTe 38, b kotopom yKa3aHHHH cocTaB 
coaepacHT aonojiHHTejibHO ynpoMHflioiiiHH areHT. 

44. YAaponpO^HblH MOAH(J)HIIHpOBaHHbrH 

nojin3TiuieHTepe4)TajiaTHMH cocraB, yKa3aHHbiH 
b nyHKTe 43, b kotopom yKa3aHHbiH ynpoMHa- 
khh,hh areHT npeAcraBJi5ieT co6oh creicjiHHHoe 
bojiokho, KepaMH^ecKoe bojiokho, MeTajuiHMe- 
cxoe bojiokho, HeopraHHMecxHe MHHepajrbi, 

MaKpOMBCTHIIH H HX CMCCH. 

45. YAaponpo^bra mo ah4)hii,h poB shhhh 
no^HSTHJieHTepetJyrajiaTHMH cocraB, yKa3aHHbra 
paHee b nyHKTe 38, b kotopom yKa33HHbiH 
cocraB coflep^cHT zionojiHirrejibHO TenjiOBOH 
cra6HJik3aTop. 

46. YAaponpoMHbiH MOffH(t)HmipoBaHHbiH 
nojin3THJieHTepe<i)TajiaTHbiH cocTaB, yKa3aHHbrii 
paHee b nyHKTe 38, b kotopom yKa3aHHbiH 
cocraB conep»:HT AonojiHHTe^bHO OKpamHBaio- 
ihhh areHT. 

47. y^aponpoHHbiii mo AHcJwmHp ob aHHbiH 
no/iH3TiijTeHTepe4)TavTaTHBiH cocraB, yKa3aHHbiH 
paHee b nyHKTe 38, b kotopom yKa3aHHbm 
cocraB coflep^HT AonojiHHTejibHO areHT BbiCBO- 
6o3UieHHjT H3 npecc-<j?opMbi. 

48. IIpoMbimjieHHoe H3Aejn*e, coAep^caniee 

yaapOnpO^IHblH MOflH(j?HHHpOBaHHbIH nOJIHSTH- 

jieHTepecbTajiaTHbiH cocraB, onpeAe^eHHbra b 
nyHKTe 38. 

49. IIpoMbiiiuieHHoe H3AejiHe, yKa3aHHoe 
paHee 3 nyHKTe 48, b kotopom yKa3aHHoe 
H3flejine HMeeT KHCJiopoAHyio n pomiixa cmoctb 
ot ~ 0,2 ao ~ 4,0 cm 3 - 0,025 mm/645 cm 2 

- 24 Mac - aTM npn 23°C h oTHOCHTejibHOis 

3Jia;KHOCTH CHapy^H 60% H OTHOCHTCJIbHOH 
BJia;KHOCTH H3HyTpH 100%. 

50. ripoMbmuieHHoe H3aejrae, yKasamioe 
paHee b nyHKTe 49, b kotopom yKa3aHHoe 
H3Aejine HMeeT KHuiopoflHyio npommaeMOcrb 
ot « 0,2 ao = 3,0 cm 3 - 0,025 mm/645 cm 2 

- 24 Mac - aTM npH 23°C h oraocHTejibHOH 

BJia^KHOCTH CHapy^CH 60% H OTHOCHTeJIbHOH 
BJia^CHOCTH H3HyTpH 100%. 

51. IIpoMbimjieHHoe H3flejrne, yKa3aHHoe 
paHee b nyHKTe 50, b kotopom yKa3aHHoe 
n3Aejine HMeeT KHCJiopoAHyio npommaeMOcrb 
ot — 0,2 ao ~ 2,0 cm 3 - 0,025 mm/645 cm 2 

- 24 Mac - aTM npH 23°C h oraocHTejibHOH 
3Jia^cHOCTH CHapy^H 60% h oraocHTejibHOH 

BTia^KHOCTH H3HyTpH 100%. 52. IlpOMbini- 

jieHHoe H3AeJine, yKa3aHHoe paHee b nyHKTe 
51, b kotopom yKa3aHHoe H3Aejrae HMeer 
KHCJiopoAHyio npoHHiiaeMocrb ot 0,2 ao ~ 
1,5 cm 3 - 0,025 mm/645 cm 2 - 24 Mac - aTM 

npH 23°C H OTHOCHTeJIbHOH BJiaaCHOCTH 
CKapy^H 60% H OTHOCHTeJIbHOH BJiaiKHOCTH 
H3HyTpH 100%. 

53. IT poMbinuieHHoe H3AejiHe, yKa3aHHoe 
paHee b nyHKTe 52, b kotopom yKa3aHHoe 
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H3aejiHe HMeeT KHCJiopoAHyio npoHHiiaeMOCTb 
ot « 0,2 "io ~ 1,0 cm 3 - 0,025 mm/645 cm 2 
- 24 Mac - aTM npH 23°C h oraocHTejibHOH 
BJiaacHOCTH CHapyacH 60% h oth ocht e jh>h oh 

BJia^HOCTH H3HyTpH 100%. 

54. IIpoMbimjieHHoe H3Aejme, yKa3aHHoe 
paHee b nyHKTe 48, npHroAHoe ajih Hcnojib30- 

BaHHfl B MHKpOBOJIHOBBIX H B o6bIMHbIX neMaX 

npn TeMnepaTypax ao 200°C. 

55. ripoMHiruieHHoe H3Aejine, yKa3aHHoe 
paHee b nyHKTe 48, ynoMsmyToe H3Aejnie 
npHroAHo k neperoHKe. 

56. IIpoMbimjieHHoe H3AeJine, yKa3aHHoe 
paHee b nyHKTe 48, ynoMSHyToe H3Aejine 
npnroAHO jxjisl crepHJin3auHH nepeKHCSMH . 

57. npoMbinuieHHoe H3AejiHe, yKa3aHHoe 
paHee b nyHKTe 48, ynoMinryToe H3Aejrae 
npHroAHO k CTepHJiH3au,nn nacrepH3anHeH. 

58. npoMbinuieHHoe H3Aejme, yKa3aHHoe 
paHee b nyHKTe 48, ynoMrayToe H3Aejme 

npHrOAHO JXJ15L CTepHJIH3aiJ,HH OpraHHM eCKHMH 
OKCHAaMH. 

59. EtpoMbniuieHHoe H3Aejnie, yKa3aimoe b 
nyHKTe 48, ynoMsrayToe H3Aejrae npuroAHO k 
CTepHJTH3an,HH 06 jryM eini eM . 

60. npoMbinuieHHoe H3Aejme, yKa3aHHoe 
paHee b nyHKTe 48, ynoMSHyToe H3Aejme 
npHroAHO k cTepHjiH3an,Hn npn TeMnepaTypax 
AO » 200°C. 

61. npoMbinuieHHoe H3AeJine, yKa3aHHoe 
paHee b nyHKTe 48, ynoMaHyToe H3nejine 
npnroAHo k crepHjm3 anim AaBJieraieM. 

62. npoMbinuieHHoe H3Aejme, yKa3aHHoe 
paHee b nyHKTe 48, ynoMsiHyToe H3Aejme 

HBJLHeTCS KOHTeHHepOM. 

63. ripoMbmuieHHoe H3Aejme, yKa3aHHoe 
paHee b nyHKTe 62, ynoMSHyroe H3Aejrae 
HBJLaeTca nnnieBbiM KOHTeHHepOM vum KOHTea- 

HepOM RJISl HaHHTKOB . 

64. npoMbinuieHHoe H3Aejme, yKa3aHHoe 
paHee b nyHKTe 63, ynoMimyToe H3Aejme 

HBJIfleTCH KOHTeHHepOM JXJ1SI 3aMOp02KeHHHX 

nunieBbix npoAy ktob . 

65. npoMbinuieHHoe H3Ae^ine? yKa3aHHoe 
paHee b nyHKTe 62, ynoMimyTbui KOHTeraep 
npuroAeH ajls Hcnojib30BaHH3 b o6biMHbix h 
MHKpoBOJiHOBbix ne^ax npn TeMnepaType ~ 
200 8 C. 

66. Ilpoiiecc h 3 roTOB ji emm HMeioniero 
CTa6Eun>Hbie pa3Mepbi yAaponpoMHoro moahcJ)h- 
unpoBaHHoro no^H3ci>Hpa c noBbini eHHoii yAap- 
hoh croHKOCTbio npn hh3koh TeMnepaType H 
yjiyMmeHHbiMH CBOHCTBaMH ra3QBoro 6apbepa, 
KaK yKa3aHo paHee b nyHKTe 1, b kotopom Ha 
craAHH d) TeMnepaTypa noBepxHOcra KOHTaKTa 
paBHa euih Bbime TeMnepaTypH ithkoboh 

CKOpOCTH KpHCTaJUIH3aiIHII H3 paCHJiaBa 3T0XO 

nojiHscJjHpa. 
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67. npouecc H3roTOBJieHiiji HMeiomero 
cTa6njii>Hbie pa3Mepbi, yaaponpouHoro MonncfcH- 
unpoBaHHoro no;rH34)Hpa c noBbimeHHOH yaap- 
hoh cTOHKOCTbio npH HH3KOH TeMnepaType H 
yjiyMmeHHMMH cBOHCTBaMH ra30Boro 6apbepa, 
icaK yKa3aHO paHee b nyHKTe 1, b kotopom Ha 
CTanHH d) TeMnepaTypa noBepxHOcra KOHTaKTa 
paBHa TeMnepaType iihkoboh ckopocth KpH- 
CTajuiH3a^H H3 paciuiaBa 3Toro noiinsc^Hpa. 

68. Ilpouecc corjiacHO nyHKTy 1, b kotopom 
BpeMs KOHTaKTa Ha crajinn d) cocTaB.iseT ot 

= 6 CSXVHA flO — 2 MHHYT. 

69. ripouecc corjiacHO nyHKTy 25, b 

KOTOPOM Ha CTaAMH d) BpeMH KOHTaKTa 

cocTaBJiaeT ot — 6 ceKVHs. no ~ 2 mhhvt. 
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70. Ilpouecc corjiacHO nyHKTy 26, b 

KOTOPOM Ha CTaaHH d) BpeMfl KOHTaKTa 

cocTaBJiaeT ot ~ 6 cexyHA flo ~ 2 mhhvt. 

71. Ilpouecc corviacHO nyHKTy 66, b 

KOTOPOM na CTa^HH d) BpeMfl KOHTaKTa 

cocTaBJiser ot — 6 ceKyHA £Q ~ 2 MHHyT. 

72. Ilpouecc corjiacHO nyHKTy .67, b 

KOTOPOM Ha CTaAHH d) BpeMH KOHTaKTa 

cocraBJiaeT ot — 6 ceKyHA ao — 2 MHHyT. 

73. ripOMWIILTieHHOe H3A&7IHe, H3rOTOBJieH- 

Hoe corjiacHO ;no6oMy H3 npoueccoB, yKa3aH- 
hmx paHee b nyHKTax 25, 26, hjih 66 - 72. 
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